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Navy  Department : 

Additional  force  for  the  Secretary's  office 

Contingent  expenses  of 

Report  of  employes  below  a  fair  standard  of  efficiency  in  the 

Report  showing  the  name  of  employes  in  the 

New  Mexico,  additional  associate  jastice  of , 

Newport  Creek,  Maryland,  report  on  survey  of 

Newport  Harbor,  Rhode  Island,  report  on  examination  of 

New  York: 

Letter  from  assistant  treasurer  at,  in  relation  to  clerical  force  for 

the  office  of 

Recruiting  office,  letter  of  Secretary  of  War  recommending  an 

additional  clerk  for 

Nooksack,  Skagit,  and  Snohomish  Rivers,  Washington,  report  on  ex- 
amination of! 

North  River,  Massachusetts*  report  on  examination  of  shoals  at  mouth 

of  the 

North  River,  Salem,  Mass. ,  report  on  examination  of.... , 

Northwest  Seal  Rock  light  station,  California,  purchase  of  fog-signal 

for 

Nottoway  River,  Virginia,  report  on  examination  of 

O. 

Ohio  River,  report  on  survey  of,  between  mouth  of  Green  River  and 
Evansville,  Ind » 

Ordnance,  annual  report  of  the  Chief  of 

Ordnance  and  ordnance  stores,  appropriation  for,  /or  the  District  of 
Columbia ".. 

Owensborough  Harbor,  Kentucky,  report  of  examination  of 

P. 

Pacific  railroad  claims,  statement  of 

Pamlico  and  Bay  Rivers,  North  Carolina,  report  on  examination  of  water 
way  between 

Patapsco  River,  Maryland,  report  on  examination  of 

Pe.'tse  River,  Florida,  report  on  examination  of 

Pensauken  Creek,  New  Jersey,  report  on  examination  of 

Pension  agencies,  deficiencies  for  clerk  hire,  etc 

Pensions : 

Estimate  of  deficiency  for  payment  of  Army  and  Navy 

Lay  testimony,  report  relating  to 

Pepperell  Cove,  Maine,  report  on  examination  of 

Philadelphia,  Pa.,  site  and  public  building  for  the  mint  at  .w 
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Portage  LaKe,  Michigan,  report  on  examinrtion  of  harbor  lines  at 

Port  Angeles,  Wash.,  estimate  of  deficiency  for  the  survey  and  ap- 
praisment  of  land  for  town  site  at 

Port  Oxford  Harbor,  Oregon,  report  in  relation  to 

Port  Roval,  S.  C,  estimate  of  additional  appropriation  for  construe- 
tion  of  dry  dock  at 

Port  Townsend,  Puget  Sound,  and  Oak  Bay,  Washington,  report  of  ex- 
amination for  ship  channel  between 

Post-Office  Department,  annual  report  of  transactions  of  business  of  \ 
the,  for  1890 1 5 

Postmaster-Qeneral, 
Communications  fr<>m : 

Annual  report  of 

Mail  service  in  rural  districts,  report  in  relation  to  alleged  irregu- 
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6nn factories  and  steel  forgiugs,  report  relating  to,  for  bigb-power 

§[inM 

Letters,  in  relation  to  the  execution  of  rogatory,  in  foreign  countries  . 
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Cbejenne  Biver  Agency,  S.  Dak.,  estimates  for < 

UaTenworth,  Kans.,  appropriation  for  repaii*s  to  the 

Philadelphia,  Pa.     Letter  requesting  passage  of  bill  for 
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from 
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Secretary  of  the  Treasury — Continued. 
Communications  from  : 
Lights,  establisbment  of: 

Two  Harbors,  Minn 

Louisville,  Ky,,  relating  to  the  relief  of  the  board  of  commiasioners 

of  the  sinking  fund  or 

Machine  guns  of  small  arms  caliber,  appropriation  for 

Magazine-gun  Board,  estimates  for  incidental  expensed  of  the 

Marino- Hospital  Bureau,  laboratory  and  permanent  bacteriologist 

for  the 

Merchant  Marine,  submitting  draft  of  bill  to  establish  a  marine 

board  for  the  advancement  of  the  interests  of  the 

Mineral  resonrces,  estimate  for  preparation  of  the  report  of 
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Secretary  of  War — Cootinned. 
Communica  tions  from : 
Bivers  and  Harbors — Continaed. 

Black  River,  Soath  Carolina,  report  on  survey  of...« 

Blue  Hill  Harbor,  Maine,  report  and  survey  of 

Boat  or  Number  Four  Channel,  Florida,  report  of  examination 
of 

Boquet  River,  New  York,  report  on  examination  of 

Buttermilk  and  Gowanus  Bay  Channels,  New  fork  Harbor,  re- 
port on  examination  of 

Cane  River,  Louisiana,  report  on  examination  of . .' 

Cape  May  City,  N.  J.,  report  on  examination  for  breakwater  at 

Cape  May  to  Great  Bay,  New  Jersey,  report  on  examination  for 
a  thoroughfare  from 

Champlin's  Creek,  New  York,  report  on  examination  of 

Chattahoochee  River,  Georgia  and  Alabama,  report  on  exami- 
nation of....' 

Chickahominy  River,  Virginia,  report  on  examination  of 

Colorado  River,  Arizona,  report  on  survey  of 

Colorado  River,  Texas,  report  on  examination  of 

Connecticut  River,  report  on  examination  of,  from  Long  Island 
Sound  to  Hartfoi'd,  etc 

Corsica  Shoal,  Michigan,  report  on  examination  of 

Current  River,  Missouri,  report  on  examinatiQu  of. 

Deep,  Skamokawa  and  Crooked  Rivers^  Washington,  report 
on  survey  of 

Devil's  Lake,  North  Dakota,  report  on  examination  of 

Double  Bayou,  Texas,  report  on  examination  of 

Drum  Inlet,  North  Carolina,  report  on  survey  of 

D'Wamish  and  Black  Rivers,  Washington,  report  on  examina- 
tion of 

Elk  River,  West  Virginia,  report  on  examination  of 

Fox  River,  Wisconsin,  letter  submitting  a  draft  of  rules  and 
regulations  for  the  navigation  and  use  of  locks  and  canals  of 
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Gun  ter's  Creek,  Alabama,  report  on  examination  of 

Hamilton,  111.,  report  on  examination  of  the  slough  at 

Hudson,  Wis.,  report  on  examination  of  harbor  at 

Indian  River,  Florida,  report'  on  survey  of 

Inner  Bay,  New  York,  report  on  examination  of,  near  month  of 
Saranac  River 

Lake  Pontchartrain,  Louisiana,  report  on  examination  of  shoals 
on 

Linohester  River,  Maryland,  report  on  examination  of 

Little  Egg  Harbor,  Bay,  and  Inlet,  New  Jersey,  report  on  ex- 
amination of .' 

Little  Pigeon  River,  Tennessee,  report  on  examination  of 

Lower  Columbia  River,  Oregon,  report  on  examination  of 

Lubeo  Channel,  Maine,  report  on  examination  of 

Lynn  Haven  Bay,  Virginia,  report  on  examination  for  a  water 
way  between  eastern  branch  of  Elizabeth  River  and 

Mississippi  River  at  Clinton,  Iowa,  report  on  survey  of 

Mississippi  River  at  Warsaw,  111.,  report  on  examination  of... 

Mokelnmue  River,  California,  report  on  survey  of 

Nandua  Creek,  Virginia,  report  on  examination  of 

Nanticoke  River,  Maryland,  report  on  examination  of 

Narragansott  Bay  Channel,  Rhode  Island,  report  on  examina- 
tion of 

Newport  Creek,  Maryland,  report  on  survey  of 

Newport  Harbor,  Rhode  Island,  report  on  examination  of 

Nooksack,  Skagit,  and  Snohomish  Rivers,  Washington,  report 
on  examination  of 

North  River,  Massachusetts,  report  on  examination  of  shoals 
at  the  month  of  the 

North  River,  Salem,  Mass.,  report  on  survey  of 
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4         tests  of  iron,  steel,  and  other  materials,  1890. 

Watebtown  Arsenal, 
Watertofjcfiy  Mdss.j  December  31, 1890. 

SiB:  I  have  the  honor  to  submit  the  following  report  of  tests  of  ma 
terials  for  industrial  and  other  purposes  made  at  this  arsenal  dnrin| 
the  fiscal  year  ending  June  30, 1890,  in  compliance  with  the  require 
ments  of  the  act  of  Congress  appropriating  funds  for  the  testing  ,ma 
chine. 

The  total  number  of  specimens  tested  during  the  year  is  5,655.  Th< 
receipts  and  expenditures  were  as  follows : 

Amount  appropriated  for  testing  machine  and  testing  work $10, 000. 0( 

Received  daring  the  year  for  private  tests :.      1,250.3^ 

Total  received 11,250. 2^ 

Amount  expended  for  services  and  lahor 8,420.3! 

Amount  expended  for  light,  power,  tools,  implements,  and  material  for 
test 2.829.« 

Total  expended T. 11,250.2< 

The  tests  made  are  comprfsed  under  three  classes,  viz : 

(A)  Tests  made  for  the  various  Departments  of  the  Government. 

(B)  Test^  made  for  private  parties. 

(C)  Investigating  tests. 

A  portion  of  the  tests  in  Class  A  are  tests  of  metals  used  in  gon  con 
struction.  Of  these,  1,244  specimens  have  been  tested  during  the  year 
The  others  under  this  class  are  tests  made  for  the  various  arsenals  and 
for  other  Departments  of  the  Government,  amounting  in  all  to  3,42( 
specimens,  making  the  total  number  of  specimens  tested  under  Glasc 
A  during  the  year  4,664. 

The  tests  made  under  Class  B  are  paid  for  by  the  parties  who  havt 
the  tests  made,  and  the  results  obtained,  being  confidential,  are  nol 
given  in  the  report.  The  total  number  of  specimens  tested  in  this  daai 
during  the  year  is  991. 

Glass  G  coDlprises  a  large  variety  of  investigating  tests  and  woA 
which  occupies  the  time  of  the  testing  machine  when  not  occupied  mitl 
work  comprised  under  Glasses  A  and  B.  The  object  of  these  tests  if 
the  development  of  knowledge,  useful  to  the  public,  in  regard  to  the 
physical  properties,  strength,  and  endurance  of  materials  used  foi 
structural  purposes.  The  principal  work  and  subjects  of  investigatioi] 
pursued  during  the  year  are  as  follows :  Tests  upon  the  effects  of  alter 
nate  stresses  in  iron  and  steel;  the  internal  strains  in  steel  forgings: 
tests  of  railway  axles  and  steel  rails  which  have  undergone  long-oou' 
tinned  service ;  the  endurance  of  metals  subjected  to  repeated  trans- 
verse  stresses  in  rotating  shafts ;  an  inquiry  into  the  physical  propertiec 
of  natural  and  artificial  building  stones,  including  effects  of  alternate 
heat  and  cold,  moisture  and  its  absence,  on  their  strength  and  endur 
ance ;  and  numerous  special  and  isolated  tests  for  developing  data  and 
knowledge  in  special  directions,  not  forming  an  immediate  part  ot  cud 
rent  investigation,  but  giving  completeness  to  general  metallargioal 
knowledge  and  supplying  valuable  information  to  meet  the  exigencies 
of  immediate  demands. 

Although  the  tests  under  Glasses  A  and  B  were  made  to  determine 
the  quality  of  materials  and  whether  they  fulfillea  specifications, 
many  of  them  have  furnished  knowledge  useful  for  the  investigations 
under  Glass  G,  and  some  of  the  reports  under  Glass  A  are  included  in 
the  reports  of  these  investigations. 
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6  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS,  1890. 

It  will  be  seen  that  certain  effects,  of  raf^idly  applied  stresses  and 
stresses  approaching  vibratory  movements  are  conveniently  investi- 
gated in  this  class  of  experiments. 

It  may  be  observed  that  the  molecular  movements,  as  indicated  by 
the  transverse  deflection  of  the  shafts,  is  not  interfered  with  by  the 
highest  speed  of  rotation  which  has  yet  been  employed  if  the  stresses 
are  below  the  elastic  limit  pf  the  metal. 

If,  however,  the  elastic  limit  is  exceeded,  the  transverse  deflection  is 
less  at  high  speeds  than  at  low  sj^eds.  There  is  not  time  enough  for 
performing  the  work  against  molecular  friction  and  for  completing  the 
bending  movement.  In  this  case  there  is  a  rapid  elevation  in  tempera- 
ture unless  means  are  employed  to  prevent  it,  such  as  running  a  stream 
of  cold  water  on  the  shaft. 

Comparative  tests  of  both  iron  and  steel  shafts  have  been  made  at 
ordinary  atmospheric  temperature,  and  the  same  at  the  temperature  of 
a  blue  heat  or  in  the  vicinity  of  600^  to  700o  P. 

Attention  is  invited  to  the  remarkable  endurance  of  a  cast-iron  bar 
which  has  made  37,151,900  revolutions  while  under  the  maximum  fiber 
stress  of  15,000  pounds  per  square  inch.    The  bar  is  still  unbroken. 

A  portion  of  the  shafts  have  been  annealed  at  intervals.  Others 
have  been  run  at  higher  temperatures  for  a  time  and  the  test  then  com- 
pleted cold.  Some  bars  have  been  initially  heated  by  means  of  gas 
burners  and  the  tests  commenced  hot  and  so  continued.  Others  have 
been  alloi^ed  to  acquire  a  higher  temperature  from  the  molecular  frio^ 
tion  caused  by  excessive  loads  and  a  high  rate  of  speed,  no  external 
heat  being  supplied  in  this  case. 

It  is  proposed  to  extend  the  tests  by  embracing  a  wider  range  of 
material  in  which  the  physical  properties  of  the  metals  vary,  from  dif- 
ferences in  chemical  composition,  and  from  differences  in  manipula- 
tion in  the  process  of  manufacture,  comprising  both  hot  worked  and 
cold  rolled,  swaged,  or  drawn  material.  It  is  proposed  also  to  continue 
the  investigation  at  difi'erent  temperatures;  to  ascertain  the  effect  of 
overstraining  with  high  loads  on  the  subsequent  endurance  under  mod- 
erate stresses  to  ascertain  whether  time  is  a  function  of  the  ultimate 
endurance,  i.  e.,  whether  varying  the  speed  of  rotation,  other  conditions 
of  stresses ;  and  temperature  remaining  unchanged,  affects  the  results. 
It  is  also  proposed,  for  observations  upon  the  elastic  proi>erties,  to  in- 
crease the  speed  to  the  highest  attainable. 

ALTERNATE  STRAINING  OF  STEEL,  WROUGHT  ];R0N,  AND  OASCT  IBON 

BARS. 

This  series  of  tests  has  been  undertaken  chiefly  for  the  investigation 
of  the  elastic  properties  of  steel  and  iron :  the  disturbance  of  elastic 
limits  by  overstraining;  the  temporary  cnanges  in  the  modulus  of 
elasticity ;  the  observance  of  bars  which  have  rested  a  long  time  after 
they  have  been  overstrained  by  tensile  stresses  or  compressing  stresses, 
and  the  restorative  effects  of  annealing  at  different  temperatures  and 
by  exposure  to  the  annealing  temperature  through  varying  periods  of 
time.  Incidental  to  the  above  observations  have  also  been  made  upon 
the  ratio  of  lateral  contraction  to  longitudinal  extension  and  of  lateral 
expansion  to  longitudinal  compression. 

These  tests  have  been  inaugurated  and  valuable  data  have  been  de- 
veloped, yet  much  of  the  work  contemplated  on  this  series  remains  to 
be  done. 

In  conjunction  with  the  alternate  straining  by  tension  and  compres- 
sion stresses,  there  are  in  progress  similar  tests  by  transverse  stresses, 
not  included  in  the  rotating  tests. 


8  TESTS  OF  IKON)  STEEL,  AND  OTHER  MATEBIALR,  1880. 

scries  of  tests  upon  the  strength  of  steel  rails.  The  series  will  embrace 
the  teste  of  a  large  number  of  different  types  of  rails  and  of  metal  hav- 
ing a  wide  range  of  chemical  composition.  A  number  of  old  rails  which 
have  given  excellent  results  against  abrasion  and  wear  in  the  track 
will  be  examined  by  different  physical  tests  and  chemical  analyses. 
Transverse  elasticity  and  strengd^  are  now  andergoing  examination, 
and  more  extended  results  on  this  subject  will  appear  in  the  next  lui- 
nnal  report  of  tests. 

Some  important  results  are  now  being  reached  with  rails  examkied 
alter  they  have  been  repeatedly  so  overloaded  as  to  cause  bending  in 
different  directions — that  is,  first  downward  and  then  upward — ^whicb 
treatment,  in  conjunction  with  the  test  of  corresponding  steels  at 
higher  temperatures,  affords  an  intimate  knowledge  of  the  effects  o£ 
overloading  the  track,  of  how  far  efforts  to  correct  bent  rails  in  the 
track  may  be  successful,  and  determine  what  is  the  final  state  of  the 
metal  after  such  efforts.  Also,  the  tests  directly  demonstrate  what 
state  new  rails  may  be  expected  to  be  in  which  have  been  straightened 
by  the  usual  process  of  gagging  at  low  temperatures.  All  the  phenom- 
ena connected  with  overstraining  rails  is  of  exceeding  intemst  and 
will  be  fully  developed  in  the  next  report. 

TESTS  OF  NATUBAL  ANJ}  ARTIFICIAL  STONES. 

Some  artificial  stones  and  the  natural  stones  of  geological  classes 
generally  in  use  for  building  purposes  are  being  investigated.  The  re- 
sults in  this  report  comprise  coefficients  of  expansion  and  moduli  of 
elasticity  under  compression  stresses.  These  are  preliminary  to  an 
exhaustive  physical  and  chemical  investigation  of  this  class  of  material 
which  is  now  in  progress.  This  includes  an  investigation  of  the  elastic 
properties  of  stones  under  pressure ;  the  observation  of  phenomraa 
under  the  application  of  heat  and  frost,  wetting  and  drying;  chemical 
composition ;  and  the  effects  of  solvents  and  oxidizing  elements  and 
compounds.  It  is  hoped  that  an  exhaustive  investigation  of  botli  well- 
known  durable  stones  and  of  well-known  bad  stones  which  fail  and 
decay  in  known  ways  may  determine  enough  of  the  characteristics  of 
good  and  bad  stones  to  enable  us  to  ascertain  thereafter  by  simple 
economical  tests  whether  stones  are  suitable  for  architectural  and  en- 
gineering structures  (or  at  least  aid  us  in  so  doing).  At  present  the 
only  practicable  sure  method  is  the  tedious  and  expensive  test  of  erect- 
ing structures  and  waiting  several  decades  to  observe  the  effects  of 
time,  atmospheric  and  weather  influences,  and  involves  the  serious 
expense  of  having  structures  fail  because  stones  that  were  believed 
to  be  good  turn  out  to  be  bad,  or  the  expense  of  declining  to  use  good 
cheap  stones  because  they  could  not  be  proven  to  be  good. 

The  increasing  tendency  to  erect  high  architectural  structures  In 
large  cities  and  the  increasing  magnitude  of  engineering  structures 
adds  greatly  to  the  importance  of  the  investigation  of  the  elastic  prop- 
erties of  building  stones  and  brick.  This  subject  has  received  too  lit- 
tle attention  hitherto,  and  will  be  a  prominent  feature  in  the  prosecu- 
tion of  this  investigation. 

During  the  current  year  the  investigation  of  the  strength  and  elas- 
ticity of  hemp  and  man  ilia  cordage,  commenced  some  years  ago,  will  be 
continued  on  ropes  of  larger  sizes. 

The  temperature  tests  of  iron  and  steel  will  also  be  resumed. 

It  is  thought  that  the  data  already  developed  places  this  subject  io, 
advance  of  all  previous  experiments.  The  intimate  relation  existing 
between  the  solution  of  important  metallurgical  manufacturing  tjues- 
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Uo.  38G6. 

Marks,  S^t,*^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  Icugthy  2''. 


AppIJfd  loads. 


TouL 


I  i'er  M  oaru 
jncn. 


Pounds. 

1.  ooo 

5.000 

10,000 

2a,  (WO 

30,  OOO 
35,  OOO 
40.000 

42.  OOl> 

43.  OOO 

44.  OOO 

45.  OOO 

46.  OOO 

47.  OOO 
4d,0€O 

49,  OuO 

50,  OOO 

51,  OOO 
62.  OOO 
54,  OOO 
56,000 
58,000 
60,  OOO 
62,000 
86,800 


rcBfJto  strenfftt  per 
OMtlc limit  per  mu 
3Mpition  per  iocn 
Saneatloo  per  Incli 
ieiactioo  in  diMneter 
Mo^ioDia 
ontiffD  of  mptora  .  • 
hvafCtor  of  brok 


EI<nt«itioii 
per  lach. 


O. 

.000100 
.000400 
.000650 
.  OOU950 
.OUllOO 
.001250 
.001300 
.001330 
.001400 
.001450 
.001500 
.001550 
.001000 
.001700 
.002200 
.004150 
.005600 
.007800 
.010000 
.011900 
.O14250 
.010350 


Siiccevive 

eloD^tion 

p«r  inch. 


Inch. 

.000100 
.  ooo:ioo 

.000-250 
.000300 
.000250 
.000150 
.00CO5O 
.00U050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 

.ooo:>oo 

.001950 
.001150 
.002200 
.002200 
.OOIPOO 
.002350 
.002100 


Permaneot 
set 


Ii\ch. 


0. 
0. 


0. 
0.' 


SnoceMive 

permanent 

set. 


Bemarks. 


0. 


JiujA. 


InitiAl  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

incb  of  oriffinal section ponnds..    80,800 

incb  of  originaTsection do...    48,000 

rnptare inch..    0.2100 

'•train  at  elastic  limit do...  .001700 

V^oint  of  rupture..  do...       .185 

ropture,  per  oentnm  of  original  section 48.2 

1"  from  neck 

sllkv 

".80*,  ".IJ 


tj 
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3.2-INCU    STEEL    B.    L..   KIFLES. 


No.  3931. 

Marks,  ^?j»3j 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2''. 


:'^ 

kw. 


Applied  loSsds. 

Elongation 
per  inch. 

Successive 

elonntion 

perlnch. 

Permanent 
set. 

Saooes^<e 

IMrmanent 

set. 

Bemarka. 

Total. 

Per  sonare 
inch. 

'Pound», 
200 
1.0C0 
2,000 
4,000 
6,000 
7.000 
8.000 
8,400 
8,600 

aHoo 

9,000 

9.200 

9,400 

0.600 

9.800 

10.000 

10.400 

10,800 

11.200 

11,600 

12,000 

18.120 

Pounda. 
1.000 
5.000 
10,000 
20,000 
30.000 
35.000 
40.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50.000 
62.000 
64.000 
56.000 
58,000 
60,000 
90,600 

Inch. 
0. 

.000100 
.000300 
.000600 
. 001000 
. 001200 
.001350 
.001450 
.001500 
.001500 
.001560 
.001600 
.     .001650 
.001800 
.001050 
.002250 
.004250 
.007000 
.007900 
.009850 
.012300 

Ineh. 

0. 

.000100 
.000200 
.000300 
.000100 
.000200 
.000150 
.000100 
.000050 

0. 
.000050 
.000050 
.000060 
.0CO150 
.000150 
.000300 
.  002000 
.002750 
.000900 
.001950 
.002450 

Inch, 
0. 
0. 

IndL 

0. 

. , 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

..i.»«  .....a 

.000050 

.000050 

.000050 

0. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..    90^600  ^ 

Elastic  limit  per  Bouare  inch  of  original  section  do...    47,000  } 

Elongation  per  tnon  after  rupture ; inch..    O.2000  i 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660  |  * 

Keduction  in  diameter  at  point  of  rapture do...       .065  * 

Raduotion  in  area  after  rupture,  per  centum  of  original  section 90.7  ^s^f 

Position  of  rupture ''.75  from  neek 

Charaoterof  brokan  surface • granular,  60  per  oenk ;  ^^7,  sem^ted,  40  per  cent. 
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ISa.  3939. 

MarkSy   bx!^ 

Diameter,  '^505. 

Sectional  area,  J20  square  inoh* 

Gaaged  length,  2f'. 


Applied  kMda. 

BlonjEatkm 
permoh. 

SaeoeuiTe 

elongatioii 

permoh. 

Permmoiit 
set 

SaooessiTe 
permanent 

Mt. 

Bemarlu. 

ToUL 

PeraqoAre 
inch. 

PtmndM.       J^ounds. 

200                1«000 

1,000                6,000 

2,000              10,00O 

4,  OOO               »,  OOO 

JfkCk. 

a 

.000150 
.000300 
.000000 
.000900 
.001050 
.001300 
.001560 
.002000 
.005400 
.000200 
.OOMOO 
.010400 
.012800 
.014900 
.017000 

IfUh. 
0. 

.000150 
.000150 
.U01J300 
.000300 
.000150 
.000250 
.000250 
.001050 
.002800 
.000800 
.002200 
.002000 
,002200 
.002300 
.002100 

Inch, 

a 

Ineh, 
0.    : 

InitiftilMkL 
ElMtio  limit 

Tensile  streogth. 

V^  WW 

7,000 
8,000 
8,400 

e.«oo 

8,800 
f,000 

t4M 
9.^0 

lasoo 

10,600 
11,000 
11^210 

S6.0OO 
40.  0O3 
42,  OOO 
43,000 

44.  OOO 

45.  OOO 
47,  OOO 
40.000 
61.  OOO 
63.  OOO 
56,000 
SI,  060 

0. 

.000150 

.000150 

•  •  •  V  m^m  •«•••• 

Gmerdl  tnmmary. 


Elifltie  limit  per  Moare  inch  of  original  eection 

EU»c»ti<m  p«r  inch  after  rnptare 

HoB^D  per  inch  under  strain  at  elwtio  Unit 

l«liS^indi*in«t*rat  pointofruptnre •--••-• -    • 

]>4) action  in  area  after  mptore,  per  centum  of  original  section, 

PositioB  <rf  rapture ZZ-'ZL 

Chanet^rof  broken  aorfaoe 

of  inch  eectlona *... 

H.EX-  166 — ^2 


,k pounds..    81,050 

, do...    42.000 

inch..    0.2500 

, do...  .001550 

do...        .125 

43.3 

rM5  from  nock 

silky 

''.27*,".28 


r 
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8.^-INCH  STEEL   B.   L.   BIFLEfiL 


No.  394L 

Marks,  »J  5;^ 

Diameter,  '^505• 

Sectional  area,  .20  sqaare  inch. 

Ganged  leugtb,  2'^. 


Applied  loads. 

Elongation 
per  inch. 

Saccessive 

elun^atiou 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
Incli. 

Poundi. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

8.000 

a  200 

8.400 

6,600 

8,800 

9,200 

»,600 

10,000 

10,400 

10.800 

16.420 

Pmtnd*. 
1,000 
5,000 
10, 000 
20,000 
80,000 
36,000 
40,000 
41.000 
42,000 
43.000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
77,100 

Inch.     . 
0. 

.000160 
.000350 
.000600 
.  000050 
.001100 
. 002550 
.004900 
. 008050 
.000000 
.  010050 
.012360 
.  014750 
.017000 
.019400 
.022350 

Inch. 
0. 

.000150 
. 000200 
.00  250 
.000360 
.000160 
.001450 
.  002350 
.003150 
.  000950 
.  001050 
.  002300 
. 002400 
.002250 
.002400 
.002950 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit  below  40,000 
ttoands  per  sqnara 
inch. 

Tensile  streneth. 

0. 
. 001350 

.001350 

****••*••""* 

General  eumniary, 

Tensile  strengtli  x>er  sqaare  inch  of  ori);inal  section pounds..     77,100 

Elougatiou  per  inch  after  rapture ^ inch..    0.2500 

Keduction  in  diameter  at  point  of  rapture do...        .115 

Keduction  in  area  after  rupture,  per  centum  of  original  section 40.8 

Position  of  rupture • I'MO  from  neck 

Character  of  broken  surface..... "^^ 

Elongation  of  inch  Motions.. ".20,  ".3lr 
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liro.3884 


Diameter,  ^*  .505. 

SeedoDal  area,  .20  sqaare  inolL 

G^xigeA  lengtli,  2''. 


Apikljed 


ToUL 


(Peraqiiare 
ineli. 


1,000 

fi,0OO 

10.  ooo 
20.000 
30,000 
3S»  OOO 
40,000 
42,000 
43,000 
44,  OOO 
46.  OOO 
46.  OOO 
47.'DOO 
48,000 
60.  OOO 
62,000 
64.  OOO 
6fi.OOO 
58,000 
80,550 


Blooffstlon 
per  moh. 


.000160 
.000400 
.000750 

.ooiaoo 

.001350 
.001500 
.001550 
.001600 
.001650 
.001700 
.004900 
.006600 
.008000 
.010350 
.612250 
.014500 
.  017250 

.oaoooo 


fincceftaiye 
eloQj^tion 


Inch. 
0. 

.000150 
.000250 
.000350 
.000450 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.003200 
.  0017U0 
.  001400 
.  002350 
.001900 
.002250 
.002750 
.002750 


Permanent 
set. 


Inch. 


0. 
0. 


.000100 


.  000100 


SaccesBhre 

permanent 

set. 


0. 


Inch. 


,000100 


Bemarka. 


Initial  load. 


Blaatic  limit 


Tenfdle  Btreogth. 


General  summary, 
1- -f^-   X ^«- aon^re  Inob  of  original  section •. .^....ponnda..    80,550 

£^5^1^  ^Ir™5^n,atel«do  limit f"-'"']'^ 

Biaptei,(  toob «-»-  - "  -l^ 


r 
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^.2-INCH   STEEL   B.   L.    BIFLES. 


No.  388S. 

Marks,  ??-\? 

Diameter,  *^505. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2f'. 


Applied  loiKls. 

Elongation 
per  Inch. 

Saooeasive 

elongation 

perlnoh. 

Pennaiieat 
.  set. 

SnooeasiTe 

permanent 

aet. 

RemarVa, 

TotaL 

PerMOAre 
•  inoh. 

200 

1,000 

2.000 

4,000 

6.000 

7,000 

8,000 

8,400 

8.600 

8,860 

0,000 

0,200 

0,400 

9,600 

10,000 

10,406 

10.806 

11,200 

11,660 

16,210 

POttfMff. 

1,000 
6,660 
16,000 
20,006 
80,000 
86.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48^000 
66,000 
52.000 
54,(]i00 
66,000 
68,000 
81,060 

JndL 
0. 

.000150 

.000300 

.000600 

.000600 

.001100 

.001200  , 

.001300 

.001300 

.  001350 

.001350 

.007450 

.0078.')0 

.008650 

.011000 

.013260 

.015350 

.017550 

.020000 

Inch, 

0. 

.000160 
.000150 
.000300 
.000300 
.000200 
.000100 
.000100 

0. 
.000050 

0. 
.006106 
.000400 
.000800 
.002356 
.002250 
.002100 
.002200 
.002450 

Inch. 
6. 
0. 

Inch. 
0. 

Initial  load. 

Blaatie  limit 
Tenalle  atnuagth. 

0. 

0. 

, 

' 

Tensile  strength  per  aqnare  inch  of  orisinal  section ponnda..    81,056 

Elastic  limit  per  square  inoh  of  original  section do...    45,000 

Elongation  per  inon  after  raptare inch..    0.2350 

Elongation  per  inch  nnder  strain  at  elastic  Umit do...  .001360 

Reduction  in  diameter  at  point  of  mptnre do...        .  116 

Bednction  in  area  after  rapture,  per  oentnm  of  original  section 40.8 

Position  of  mptnre ,. ".66  from  neck 

Character  of  broken  snrfiMM • aUlEy.  serrated 

Elongation  of  inch  aeottoDS  .—•• ..••.. ''.88*,  ".14 
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No.  3942. 


Maris,  »?*J 

Diameter,  ''.505. 

SeotJonal  area,  «20  square  inch. 

Gauged  lengtb^  2". 


Applied  ktds. 


ToUL 


-, 


Per  aqnare 
ificn. 


Elonfcation 
per  inch. 


Snocesfliye 

elon  tuition 

por  inch. 


Permanent 

Bet 


SnooessiTe 

permanent 

set 


Beinartft 


Pmnit, 

an 

1,000 

2,000 
4,000 
6,000 
7. 060 

e,ooo 
e^4oo 

8,000 
&fi9B 

9;  000 
9^200 

9,aG0 

•.m 

1«,000 

]t,»0 

H400 

M. 

11. 

11.  MO 

1^000 

U,490 

17.59 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
88^000 
40,000 
42,000 
42,000 
44,000 
4S.000 
48,000 
47,000 
48^000 
48,000 
50,000 
51«000 
52.000 
64,000 
58,000 
68»000 
00,000 
82;  000 
87,000 


Inch. 
0. 

.000100 
.000300 
.000550 
.000900 
.001000 
.001300 
.001350 
.001400 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001850 
.002450 
.003750 
.007000 
.008750 
.011600 
.014000 
.018250 


0. 

.000100 
.000200 
.000250 
.000350 
.000-200 
.000200 
.000050 
.000050 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.000250 
.000600 
.001300 
.003250 
.001750 
.002750 
.002500 
.002250 


0. 
0. 


Inch, 


Inch. 


Initial  load. 


0. 
0." 


SlastioUmH. 


TensUfi  atrangth. 


Chaeral  tummary, 

rcBcJe  atraigth  per  aqnare  Inch  of  orixlBal  aection poonda..    87,900 

Ibatie  Ihnit  per  aqaare  tDoh  of  original  section do...    49,000 

to^ion  per  ijicA  after  mptnre inch..    0. 2ouO 

Iwjrsdoo  per  ineh  under  strain  at  elastie  limit do...  .001600 

ednetioa  in  diameter  at  point  of  raptnre do...        .  125 

sdoetion  in  area  nfter  mptare,  per  centum  of  orif^inal  section 43.3 

■ilioB  of  mptore • ....".OOfromne^ik 

anctsro/brokao  aoriiac© - silky 

frtto  oilmeh  meUtmM  .^ ••. .,....''.09»  "'Si* 


r 
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8.2-INCH   ST££L   B.  L.   BIFLE& 


Ko.  3943. 

Marks,  VtP*^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  "2. 


An^lied  loads. 

Elongation 
per  Inch. 

Sacoessiye 

elongation 

per  inch. 

Permanent 
set. 

SnooesslTS 

permanent 

set 

Bemarl 

Total 

Per  square 
men. 

Pounds, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8.600 

8,806 

9,000 

9,200 

9.400 

0,600 

10,000 

10.400 

10,800 

11,200 

17,840 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
86,700 

Inch. 
0.      . 
.000100 
.000300 
.000560 
.00<H»50 
.001150 
. 001300 
.001350 
.001350 
.001400 
. 001450 
.002000 
.002700 
.003750 
.006900 
.009000 
.011400 
.012900 

Inch. 
0. 

.000100 
. 000200 
. 000250 
.000400 
.000200 
.  000150 
.000050 
0. 

.000050 
. 000050 
. 000550 
. 000700 
.001050 
.  003150 
.002100 
.002400 
.001500 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

Tensile  str«n£ 

General  eummary. 

TfiDflile  strenfl^th  per  square  inch  of  original  section pom 

Elastic  limit  per  square  inch  of  originaTtteotion i 

Elongation  per  incQ  after  rupinre ii 

Elongation  por  inch  under  strain  at  elastic  limit < 

Keduclion  in  diameter  at  point  of  rupture 

Redaction  in  area  after  ruptare,  per  centum  of  original  section 

Position  of  rapture "1. 

Character  of  broken  surface 

]pIlongationof  inohseotloas... , , 
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Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch, 

Ganged  length,  2". 


Ko.  3880. 


AfpttedUMda. 

Eion^Bfcton 

SneoemiTe 
oloojcaUoii 
p«r  inch. 

Permanent 
sel. 

Siicc^^Asive 
peniiauent 

Remarks. 

IMiL 

Pertqiiar« 

ha4». 

SMI 

1,000 

1000 

i,MO 

^000 

7,0« 

1,000 

1400 

1,000 

IM 

1.000 

OlM 

11400 

It  000 

,ll«0 

10,000 

10,200 

10,400 

lOlOOO 

10,800 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45.000 
48,000 
47,000 
48.000 
49.000 
50.000 
51,000 
52,000 
68.000 
64.000 
66,000 
57,000 
50,000 
01,000 
48,000 
06,000 
88.600 

Ineh, 
Oi 

.000200 
.000500 
.000850 
.001160 
.001350 
.001450 
.001500 
.001560 
.001550 
.001000 
.001600 
.001650 
.001700 
.001700 
.001750 
.001800 
.001900 
.002160 
.003200 
.006000 
.010000 
.012850 
.014760 
.017150 
.019000 

Inch, 
0. 

.000200 
.000300 
.000350 
.000300 
.000200 
.000100 
.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.000100 
.000250 
.001050 
.002700 
.004100 
.002350 
.00*2400 
.002400 
.002750 

Inch. 
0.  . 
0. 

Inch. 
0. 

Initial  loaO. 

• 

Elastio  limit. 
Tensile  atren^h. 

.000050 

.000050 

'  .000100  ' 

.000050 

11,000 

i;40Q 

11,M 

12,300 

• 

U«o 

UOOO 

17. 3M 

General  eummary. 

fatfltftrsn^th  per  aqiuiTeiiiob  of  orifdoAl  aeetion .....ponnds..    80.500 

£iiitf<  Uniit  per  aanare  inok  of  original  Bection do. .    5'J,  ooo 

ffumtfaa  per inen  after mnfara inch.,    o.  jooo 

Aofation  per  inch  under  strain  al  elastio  limit..... do...  .001900 

MofltfoB  in  diameter  at  point  of  mptnre do...       .  125 

Btdaetioi  in  area  after  rapture,  per  oentom  of  original  section 43.3 

BnttlM  of  rapture 1".  15  from  neck 

tauttf  of  hroken  sorlkoe •••...«• — ••....ailky,  serrated 

...••,.... -.•.... ".U,*  ^28* 


I! 
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3.2-IKGH    STEEL   B.   L.   RIFLES. 


No.  3822. 

Marks,  g^5 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2^'. 


Applied  lo»d8. 

ElODgatioir 
per  inoh. 

Saccessive 

eloDfCJition 

per  inch. 

Permanent 
set. 

• 

Sncoeaaire 

permanent 

set. 

Bemacka. 

ToiaL 

Per  M  aare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8,400 

8,600 

8.800 

9,000 

SI,  200 

8,400 

0.800 

10,200 

10.600 

11,000 

11.400 

16,620 

Pounds, 
1,000 

'     6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
49.000 
51,000 
53,000 
65,000 
67,000 
88,100 

Inch, 
0. 

.000100 
.000350 
.000600 
.000050 
.001100 
.001360 
.001400 
.001450 
.001500 
.003250 
.005250 
.006750 
.008200 
.010360 
.012600 
.014500 
.016750 

Inch, 
0. 

.000100 
.000250 
.000350 
.000350 
.000150 
.0)0250 
.000050 
.000050 
.000050 
.001750 
.002000 
.001550 
.001450 
.002150 
.002150 
.002000 
.002250 

Inch, 
0. 
0. 

Inch. 
0. 

Tn1tia]UMd. 

* 

Elaatieltmlt. 
Tensile  strength. 

0. 

a 

- 

•#•••••*•••• 

•  •«•  ^B  •••••• 

Oeneral  wmmary. 

Tensile  strenfTtli  per  square  inch  of  oriffinal  section ponnds..    83. 100 

Elastic  Uniit  per  sauare  inoh  of  original  section .* do...    44,000 

Bloogation  per  inch  after  ruptare inch..      0.236 

Blon  Ration  per  inch  under  strain  at  elastic  limit do...  .001506 

Reduction  in  diameter  at  point  of  rnptnre.... do...        .106 

Roduotionin  area  after  rupture,  per  concum  of  originad  section 37.1 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch '•eotioiw ...^ • ".18^  ".27* 
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1^0.3823. 


Martoy  M  T«  M 

Diameter,  ^\505. 

SectioDal  area,  .20  square  inch. 

Gaaged  Jen^ii,  2* 


>// 


Applied 


ToteL 


Per 


1.000 

31000 

4,000 

(OM 

7.109 

1000 

8^400 

im 

t,9» 

t,200 

1.400 

9,000 

9.»0 

10.200 

10.  K« 

11,000 

11,400 

aaoo 

17,130 


iii 


loa. 


Blon^ation 
per  inch. 


5^000 
10,090 
20,000 
30,000 
85.000 
40.000 
43,000 
43,  OOO 
44.000 
45,000 
40,000 
47,00O 
48,000 
40,  OOO 
51.  COO 
53,000 
56.0OO 
57.000 
69,O00 
85.0dO 


O. 

.000150 
.O00450 
.000850 
.001050 
.001300 
.001400 
.O014S0 
.001500 
.OU1500 
.001560 
.001000 
.OO-iTAO 
.OO3750 
.004750 
.007250 
.009000 
.  011750 
.014000 
.015600 


Suoce9<i1ve 

elongation 

per  iDch. 


0. 

.000150 
.000300 
.000400 
.000200 
.000250 
.000100 
.000050 
.000050 

0. 
.000050 

.000050 

.001150 
.001000 
.001000 
.  OOiiVK) 
.001750 
.002750 
. 002250 
.001600 


PerButnent 
set. 


Jneh. 


0. 
0. 


0. 

Voooom' 


Saooemiye 

permanent 

set. 


Inch, 


0. 


.000050 


BemArks. 


InitiAlloMl. 


BlMtio  limit. 


_. 


Tensile  strength. 


General  summary, 

r.».fu .tMnxrMi  -MBv  HaxiAre  inob  of  orijcinal  section -. pounds..  85,  aso 

KHSrfSS^^ch»'^«'-'«<'««» I^^^-do  «ooo 

E>',^^*:»«  «Ji- {ntf.k  •.A^er  ruptnre Inon..  0.  2;)i)0 

BSSn?^rSchWer«rr.tn.tel«.io  limit do...  .001. 

^V^  in  Hiimeter  at  point  of  rapt  iire ., do...  .125 

wSSSS  m  i^^f ^  ru^tore.  p.r  centao,  of  origin^  .«=tion .__^^  «.  3 


r 
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8.2-INCH   STEEL   ».   L.    RIFLES. 

No.  3935. 


MarkSy  b  Tt  ic 

Diameter,  ^^506. 

Seotional  area,  .20  sqaare  inoh. 

Ganged  length,  21', 


AppUedloadB.  ' 

Blonsation 
per  inoh. 

Saooessive 

eloDgatiOB 

p«r  inch. 

Permapent 
Het. 

SacoeMlvo 

n^uuanent 

aet. 

BematlcB. 

TotaL 

PfrsqnaTe 
inco. 

200* 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9.000 

9^200 

9,600 

10.000 

10,400 

10,800 

11,200 

16,500 

-  1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
82,500 

JfMA. 
0. 

.000100 
.000250 
.000600 
.000950 
.001200 
.001350 
.001400 
.001450 
.001950 
.005000 
.006850 
.008000 
.010000 
.012250 
.014400 
.016650 

'     Inch, 
0. 

.000100 
.000150 
.000350 
.000350 
.000250 
.000150 
.000050 
.000050 
.000500 
.003050 
.000850 
.002150 
.002000 
.002250 
.002160 
.002250 

Indh. 
0. 
0. 

0. 

Initial  load. 
Elaatto  limit. 

Tenailo  strangflL 

. 

0. 

•  •  •  •  mm  •••*«« 

.000050 

.000050 

- 

Qtnwal  twBMMLry, 

Tensile  strength  per  aqnare  inoh  of  original  aectlon pounds..    82.500 

Elastic  limit  per  satiare  Inch  of  original  section do...    43,000 

Elongation  per  inon  after  rupture « inch..    0.1900 

Elongation  per  inch  under  strain  at  eJaatlo  limit do...  .001450 

Beduotion  in  diameter  at  point  of  rupture do...        .105 

Bedaotionin  area  after  rap  tare,  per  centum  of  original  section 37.X 

Position  of  rupture at  middle  of  at<im 

Character  of  broken  surface ,; iiiiky 

Elongation  of  inoh  sections • ....".23,  ".15 
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Na  3936. 


Diameter,  '^.505. 

Sectional  area,  .20  sqoare  inoh. 

Q^uged  lengthy  2f'. 


Applied 


Ise 


1,000 
fi^OOO 
lO^OOO 
2D,0OO 
30.  OOO 
Sff.  ooo 
40,  OOO 

42.  OOO 

43.  OOO 
4<0OO 

46,  OOO 

47.  OOO 
40,000 
53,  OOO 
53,000 
56,  OOO 
W,0OO 


Inoh. 


Ol 

.OOOIM 
.000300 
.OOOWO 
.001000 
.0O1190 
.  OOUOO 
.OOliOO 
.002400 
.002000 
.008500 
.006250 
.007900 
.01<X>60 
. 012050 
.013900 


SaooeMtTe 

eloDAtion 

perlnob. 


T 


0. 

.000100 
.000200 
.000300 
.000400 

.ooorso 

.000150 
.000100 
.001000 
.000500 
.000600 
.002730 
.001650 
.002150 
.002000 
.001850 


Permanent 
■et. 


JimA. 
0. 

a 


0. 


Sacoeashre 

permanent 

set. 


0. 


Bemarks. 


Initialload. 


Elastic  limit. 


Tensile  etiength. 


QmwaX  aiftmmarjf. 

rntOe  ttrenetli  per  aqiiAre  Inch  of  original  aeetion pounds..    86,000 

Chstie limit  perMure  incb  of  originaTseotion do...    42,000 

OoiintMm  per  inch  ait«r  rupture............... inch..    0.2400 

□o&n^ per  incb  under  etraln  at  elaatlo Umit do...  .001400 

EkwJSn  in  diaAeter  at  point  of  rupture......^........... do...        .115 

MQ<4k»nin  area  after  rupt  ore,  per  centom  of  original  section 40.3 

'aetioB  «f  ruptoTW ".60  from  neck 

%sraet«r0f  broken  aarliace * //oo/llHl 

ifliCatmiofinGl&aeetiaiis  -.— — ".33*,  ".15 


28 


3.2-INCH   STEEL   B.  L.  BIFLES. 


No.  3849. 

Matk8,l§f5 

Diameter,  ".505, 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

• 

Eloneation 
per  mob. 

Sacceeuive 

eloDKation 

per  inch. 

PermaDent 
set. 

SoccessiTe 

permanent 

set. 

TotaL 

PerMoare 
inch. 

Pounds. 

300 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8.600 

8,800 

0,000 

0,200 

0,400 

0,600 

10,000 

10,400^ 

10,800 

11,200 

11,600 

17,210 

Pound*, 
1.000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44.000 
45^000 
46,000 
47,000 
48^000 
60,000 
62,000 
64,000 
66,000 
68,000 
8^060 

Inch, 

0. 

.000060 
.000300 
.000550 
.001000 
.001150 
.001460 
.001600 
.001500 
.001550 
.001600 
.001800 
.002500 
.004250 
.005500 
.008500 
.011500 

•  .013250 
.016000 

Inch. 
0. 

.000050 
. 000250 
.000250 
.000450 
.000150 
.000300 
.000050 
0. 

.000050 
.  000050 
.  000200 
.000700 
.  001760 
.001^50 
.003000 
.003000 
.001750 
.002760 

JneK 
0. 

0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0.     • 

.000050 

.000050 

'  General  suminary. 

Tensile  strength  per  sqnare  ineb  of  orieinal  seotlon ^...ponnds..    86.050 

Eiastio  limit  per  souare  inch  of  original  section «...-do —    45,000 

Elongation  per  inca  after  mptnre inch..    O.^SO 

Elongation  verinch  nnder  strain  at  elastic  limit ...do 001000 

Reduction  in  diameter  at  point  of  mptnre do IJJ6 

Heduction  in  area  after  mptnre,  per  contnm  of  original  section .- 46.8 

Position  of  mptnre > 1''  from  neok 

Character  of  broken  surface silky 

Elongation  of  inch  BeoUona • ".18,  ".S* 
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No.  3850. 

Marks,  %^ 
Diameter,  ''.SOS- 
Sectional  area,  .20  sqaare  inclu 
Gaoged  length ,  2^\ 


Applied 


TotoL 


Pounds. 

l,ewo 
2.000 
4.  wo 

7,00U 

8.400 

8.000 
8.80O 
9.000 
i,»0 
9,400 
O.«0O 
W.Ot« 

io.4et 

10.800 
11,200 
U.SOO 


PerMiaAre 
inch. 


1.  OOO 
5,000 
10,  OOO 
20.  OOO 
30,  OOO 
35.  OOO 
40.  OOO 
42,000 
43,000 
44,000 
45,0f:0 

46.  OOO 

47.  OOO 

48.  OOO 
60.  OUO 
62.UOO 
64,000 
5«,  OOO 
68.  OOO 
82,300 


ElonpttioD 
per  inch. 


0. 

.000100 
.000250 

.oooeoo 

.000900 
.001100 
.001300 
.001400 
.001400 
.001450 
.001500 
.004600 
.006400 
.007600 
.009500 
.012000 
.013500 
.016550 
.018750 


Saocesflfve 

eloDKAtion 

perlnoh. 


JndL 

.000100 
.000150 
.0003.50 
.000300 
.000200 
.000200 
.000100 
0. 

.000050 
.000050 
.003100 
.001800 
.001200 
.001900 
.002500 
.001500 
.003050 
.002200 


Permaoent 
aeL 


Inch. 


0. 


0. 


0. 


SacoesMive 

peraiiiDent 

set. 


Inch. 


0. 


Bemarks. 


Initial  load. 


Elaatic  limit 


Tensile  strength. 


General  iummary, 

■tfle  strength  per  MinAxv  inch  of  original  section pounds..    82,300 

MtNT  limit  p«r  sqaare  inch  of  original  section do...    45,000 

oogation  per  inch  after  raptare... inch..    0.24.0 

dorstion  per  inch  under  strain  at  elasticUmit do...  .001500 

<ineUoB  in  diameter  at  point  of  mptnre do...        .135 

tloetkm  in  area  after  rupture,  per  centom  of  original  section 46.2 

titioaof  rapture — •  at  middle  of  8t*?in 

Aa<1«r  of  broken  aurliao© silky 

«»««.*c«  w«  v>  ^  ._j.j.xx .  .  •••■".25*  ".24* 


r 
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8.2-IKCH   ST£EL   B.   L.   BIFLES. 


Ko.  386L 

Marks,  g^ 

Diameter,  '^506. 

Seotional  area,  .20  square  inch. 

Oaaged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Snooewlye 

elongation 

per  Inclu 

Permanent 
Bet 

Successive 

permanent 

set. 

Bemarka. 

TotaL 

Per  Bouare 
inoo. 

Pomkii; 

200 

1.000 

2.000 

4.000 

6,000 

7.000 

8,000 

8,400 

8.600 

8,800 

8,000 

8.200 

0,400 

0,600 

8,800 

10,000 

10,200 

10,400 

10,800 

11,000 

11.400 

11,800 

12.200 

12.600 

18.810 

jPoundfl. 
1.000 
6.000 
10,000 
80.000 
80,000 
85,000 
40.000 
42,000 
43,000 
44,000 
4N000 
46,000 
47,000 
48.000 
48,000 
50,000 
51,000 
62,000 
68,000 
65,000 
57,000 
60,000 
61,000 
63.000 
81.550 

JneA. 
0. 

.000100 
.000250 
.000600 
.000050 
.001150 
.001850 
.001400 
.001450 
.001550 
.001600 
.001600 
.001660 
.001650 
.  001700 
.001700 
.002050 
.004750 
.005600 
.008100 
.009750 
.011500 
.013750 
.015500 

0. 

.000100 
.000150 
.000350 
.000350 
.000200 
.000200 
.000050 
.000050 
.000100 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.000350 
.002700 
.  000850 
.002500 
.001660 
.001750 
.002250 
.001750 

Intik, 

0. 

0. 

Inch 
0. 

Initial  load. 
Elastic  Umit 

* 

Tensile  strengtlL 

0. 

0. 

. 

General  Bummary, 

Tensile  strength  per  square  incli  of  original  seotion ponnds..   91,550 

Elasticlimit  per  sqnare  Indh  of  original  section do...    50.000 

Elongation  per  inen  after  rapture inch.,    a  2100 

Elongation  per  inch  under  strain  at  elastic  limit ....do...  .001700 

Reduction  In  diameter  at  point  of  iTiptnre 118 

Bedaction  in  area  after  rapture,  per  centum  of  original  section 40.8 

Position  of  raptoie ".65  fhnn  neck 

Charaoter  of  broken  snrfiMse silky 


Skmgatioii  of  Inoh  Mottona  < 


'.12, 


H 


tl 
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Ko.  3852. 

Marks^  m  tTm 

Diameter,  '\505. 

SeetioDal  area,  .20  square  inch. 

Ganged  lengthy  2". 


Applied  iMds. 


ISloii^tion 
^^^^  iPerMaare/   per  incb. 


iViM<2i; 

3M 

6^  wo 


8.000 
8,4« 
8,680 

9,000 
»,20O 
St  410 

%e» 

I.S0O 
10.000 
10^  M 
10,400 
lO^OOO 

aooe 
II, «» 

11,800 

izaoo 

12,  »0 


Pou$uU. 
1,C00 
5,000 
10,000 
30^000 
10,000 
3^000 
40,000 
42^000 
43,000 
44,000 
45,000 
40^000 
47.000 
48.000 
40,000 
50,000 
51,000 
52.000 
S3.00O 
65,(K)0 
57.000 
50.000 

n.ooo 

«8.000 
M,660 


O. 

.OOOIOO 

.  OOO250 

.000550 

.000900 

.001100 

.001300 

.  001350 

.  001400 

.  001450 

,001500 

.001500 

.001550 

.001550 

.001600 

.001600 

.001850 

.004000 

.003500 

.OOT60O 

000600 
.011750 
.013000 
.0X5000 


Siicceaaire 

eloD  Ration 

per  inch. 


Inch, 

0. 
.000100 
.000150 
.000300 
.000350 
.000200 
.000200 
.000050 
.000050 
.000050 
.000050 

0. 
.000060 

0. 
.000050 

0. 
.000250 
.002150 
.001500 
.002100 
.002000 
.002150 
.001250 
.002000 


Pernkflnent 

set. 


Jruk. 
0. 

a 


0. 


0. 


SacceMire 
permanent 


Bemarks. 


Inch, 
0. 


InitiAlload. 


Blaatio  limit 


Teasile  strengih. 


Chneral  gummartf, 

lifle  itrenztii  iwr  aqtiAre  ioeh  of  original  section ponnds..    90,650 

rtnUmitperMOM^incli  of  ori^nal  section do...    60^000 

mdoniM^infiti  after  TOptuT© ; Inch..    0.2200 

S^SSiSSh^lr.trt.m  at  elastic  limit do...  .001600 

letlonlhdiameter  »fc  point  of  rnptar©  ....  ...    do...       .135 

■aua  in  area  after  rap  tore,  per  centum  of  original  section 46.2 

e«ni  of  rupture "•^'^"StJ^ 

»d«of  broken  wirf^oe WiVlrS, 


I 


r 
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3.2'INCH   STEEL   B.   L.   RIFLES. 


No.  3932. 

Marks,  5^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Elonffation 
permcb.- 

Saooesciye 

eloD»tion 

per  inch. 

Permanent 
set. 

SaocesfliTe 

permanent 

set. 

ToUL 

Per  MQAre 
in  on. 

Bemarks 

Powndt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

11,000 

11,400 

11,800 

12,200 

12,600 

17.980 

Poundi, 
1,000 
5,000 
10,000 
20,000 
80, 000 
85,000 
40.000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
55,000 
67,000 
59,000 
61,000 
63,000 
89,900 

Inch. 
0. 

.000100 
.000300 
.000700 
.001050 
.001200 
.001450 
.001600 
.001550 
.001600 
.001600 
.001650 
.061700 
.001750 
.001750 
.001850 
.002050 
.003200 
.005000 
.007350 
.009850 
.011750 
.  013900 
.015850 

IfySh. 

0. 

.000100 
.000200 
.000400 
.000350 
.000150 
.000250 
.000050 
.000050 
.  000050 

0. 

.000050 
.000050 
.000050 

0. 

.000100 
.000200 
.001160 
.001800 
.00*2350 
.002600 
.001900 
.002150 
.001950 

Inch. 
0. 

o: 

Inch. 
0. 

Tnltialload.     . 

0. 

•000100 

.000100 

Elastic  Itmit 

' 

Tensile  strengtl 

Otnteral  gummarjf. 

Tensile  strength  per  sqnare  inch  of  orij^inal  stetion pound 

ElssticUinit  per  square  inoh  of  original  section • do 

Elongationperincli  after  rapture... « ....inel 

Elongation  per  iooli  under  strain  at  elastic  limit do 

Redaction  in  diameter  at  point  of  rapture do 

Reduction  in  area  after  rapture,  per  centum  of  orlgtnid  section • 

Position  of  rapture ".6( 

Character  of  broken  sorface...... 

Elongattonofinohaeotiona •••••••••••••«.•••.•».••••.••••••••.••••••..•••.»•••••.•••• 
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No.  3815. 

Marks,  ^  V 

Diameter,  ''.505. 

Sectional  area,  «20  sqaare  inch. 

Gauged  length,  V\ 


ippUedloadA. 

Slonmtlon 
permoh. 

Saccessive 

elongatioii 

per  inch. 

PomuuieDt 
Bet. 

SncoessiYB 

permanent 

set. 

Bemarks. 

Totd. 

Incn. 

Lm 

s,soo 
U;()(io 

mm 

i\wndf. 
1,000 
5^000 
10,000 
20.000 
80;  000 
40,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
62.000 
83,000 
65.000 
67,000 
58.000 
•1,000 
68.000 

0. 

.000050 
.000250 
.000360 
.001000 
.001350 
.001550 
.001550 
.001600 
.001666 
.001750 
.001950 
.002600 
.003700 
.005900 
.007650 
.000900 
.011550 
.013400 

Inch. 

0. 

.000050 
.000*200 
.000400 
.000350 
.000350 
.000200 

0. 

.000050 
.000050 
.000100 
.000200 
.000650 
.001100 
.002-200 
.001750 
.002-250 
.001650 
.001850 

Inch, 
0. 
0. 

Imch. 
0. 

Initialload. 

Slastio  limit. 
Tensile  Btiencth. 

0. 

.000050 

"".*6ooo6o" 

9 

11  <w 

11,40(1 

u'lN 

1^309 

!;«» 

i&eo       fti^Aoo 

^^^^^^^ 

General  twMhory, 


Mifleftmxth  per  eqnflre  taioh  of  original  seotion ponndB.. 

i>tk  tiaiit  per  mniire  Inehof  original  section « do... 

QllUiDB per  iocQ  a/ter  mptare. inch.. 

cistin  per  inch  ander  strain  »t  elastic  limit do... 

aftmi  is  diameter  At  point  of  raptore do... 

it&lofi  in  arsA  after  mptare^  per  oentom  of  original  section • : 46.2 

LwD  of  rapture - — ".00  from  neck 

•der  of  broken  enrfkoe Bilky,  trace  of  granulation 

litioaof  inch  aaetiona.. .••• .•.^. ^- 


04,600 

50.000 

0.2500 

. 001750 

.135 


«.a4*,".i6 


fl.£z.l«6— ^ 


1 1 


r 
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8.2-INCH  STEEL  B.   L.   BIFLES. 


No.  3940. 

Marks,  g&»5 

Diameter,  ''.505. 

Seotional  area,  .20  sqaare  inch. 

Ganged  length,  2". 


Applied  loAds. 

ElonsMioii 
peruieh. 

Snoeoaclye 

eloofration 

per  isoh. 

Permanent 
set 

SnooeaaiTe 

permanent 

aet. 

TotiO. 

PerMnare 
inolLi 

RomMtait 

Poundt. 

200 

1,000 

3,000 

4,000 

6,000 

7.000 

8.000 

8,400 

8,600 

8,800 

9,000 

9,300 

9,400 

9,800 

10,300 

10,600 

11.000 

11,400 

16,690 

Poundt, 
1.000 
6,000 
10.000 
20.000 
80.000 
86^000 
40,000 
42,000 
43.000 
44.000 
46,000 
46,000 
47.000 
49,000 
61.000 
68,000 
66,000 
67,000 
88,460 

0. 

.iX)0160 
.000460 
.000060 
.001800 
.001600 
.001660 
.001700 
.001700 
.001800 
.0020A 
.004050 
.005550 
.008000 
.011060 
.012860 
.014660 
.010900 

Jneh. 
0. 

.000150 
.000300 
.000500 
.000350 
.000200 
.000150 
.000050 

a 

.000100 
.000250 
.002000 
.001500 
.002450 
.003050 
.001200 
.002300 
.002350 

Inch. 

0. 
0. 

Inch, 
0. 

Initial  load. 

0. 
0. 

VU«ti«  limit. 

« 

Tenaile  atrenstl 

• 

Gtneral  summary, 

TenaUeatrengi^peraqnareinohof  orieinal  aection • penndi 

Elaatio  limit  per  aqnare  inch  of  original  aection •. \ » do. 

Elongation  per  incn  after  rapture inel 

Elongation  per  Inch  under  strain  at  elaatlo  limit m do 

Reilnotion  in  diameter  at  point  of  mptare  ..- .dd. 

Kedaotion  in  area  after  mptare,  per  centum  of  original  aection 

Position  of  rapture 1" 

Cliaracter  of  broken  anrfiMse • 

Elongation  of  inch  aeotlona •••.•..•.. • .•...••••.•.. ». 
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Diameter,  ''.505. 

Seetional  area,  J20  sqaare  inoh. 

Oaaged  length,  2^'. 


No.  3934. 


AppJM 


ToU 


hmdi. 


m 
m 

ON 

m 


DO 

m 
») 

IMI 


le.ooB 

U14N 
11,M 

mm 


Per 


rMiiAre 
luck. 


Pvnds, 

1,090 

QbOOO 

10.000 

20,000 

90.000 

as.  000 

41.000 

42;ooo 

43.000 
44.000 
45.000 
40.000 
47.000 
4fl^000 
40.000 
80^000 
82,000 
54,000 
66^000 
56.000 
60.000 
00^060 


Xloiicattoii 
per  Inch. 


0. 

.000100 
.000250 
.000050 

.001050 
.001250 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001700 
.002800 
.004250 
.000350 
.006100 
.000900 
.011750 
.013100 


Sacoeaaire 

donation 

per  inch. 


Inch. 
0. 

.000100 
.000150 
.000400 
.000400 
.000200 
.000100 
.000050 
.000050 
0. 
.000050 

a 

.000050 
.000150 
.001100 
.001060 
.003100 
.001750 
.001800 
.001850 
.001350 


Permenent 
•et 


Inch, 


0. 
0. 


0. 


Sacceaaire 

permanent 

aei. 


In^. 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Tenaile  atrengtb. 


Omoral  $nmma)ry, 

idfe  liraiiftii  per  aqiiare  fBeh  of  oiriclnal  aection ponnda.. 

tfeUmit per  aqnare  inoh  of  original aeotion do... 

pdoDperinMi  aftermptnre 1 inch.. 

fstfoD  per  ineii  oDderatrain  at  elaatio  limit do... 

etioD  in  diaineter  at  point  of  rapture • do... 

elini  io  area  alter  rapture*  per  oentam  of  origiaal  aeotion 


•■efnptiire -  — 

etarof  broken  aorfaoe. 


00,050 

47,000 

0.2000 

.001550 

.115 

40.3 

1".00  from  neck 

ailky 

".27*. 'M3 


•ll 


V,- 


J  ■ 


1 

It 

'■ 

1'    < 

^jlM 

H       > 

i:  i|,. 

•i  1.  i 

H 

\' 

I' 


r 
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8.2-INCH  STEEL   B.  L.  BIFLES. 


No.  3970. 

Marks,  %^^ 

Diameter,  '^505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loads. 

Slongadon 
per  mob. 

Snoceuire 

elongation 

perinolL 

Permanent 
set 

Snooeaaive 

permanent 

aet. 

Semarks. 

TotaL 

Per  sqiUM 
inch. 

P^nd§. 
200 
1.000 
2,000 
4,000 
8,000 
7.000 
8,000 
8,400 

8i80b 

91400 
9,800 
10, 200 
10,600 
11,000 
16.830 

Poundt, 
1.000 
6,000 
10,000 
20,000 
80,000 
86.000 
40,000 
42,000 
^000 
44.000 
46,000 
47,000 
49,000 
61,000 
68,000 
66,000  ' 
84,160 

0. 

.000100 
.000300 
.000650 
.001000 
.001160 
.001400 
.001450 
.002600 
.003200 
.005500 
.  007400 
.009600 
.011500 
.013500 
.016350 

Inch, 
0. 

.000100 
.000200 
.000250 
.000450 
.000150 
.0002i$0 
.000050 
.001050 
.000700 
.  002300 
.001900 
.002100 
.002000 
.002000 
.001850 

Ineh, 
0. 
0. 

Xneh. 
0. 

Initialload. 
Elaatio  limit 

Tensile  atrength. 

a 

0. 

GeneraX  summary. 


84,150 
42.000 
0.2150 


Tenaile strength pwaquare  inch  of  original  section pounds.. 

Elastlo  limitper  square  inoh  of  original  section .........do... 

Elongation  per  inoh  after  rupture inoii.. 

EloD^atitfn  per  inch  nnder  strain  at  elastic  limit do. ..  .001450 

lieduction  of  diameter  at  point  of  rapture do...       .106 

Be<luction  in  area  after  rapture,  per  centum  of  original  section 87.1  .  j 

PoBitionof  rupture ".80  ftomneek    ^ 

Character  of  broken  surfisoe .....silky,  serrated;  granular  in  part  at  the  olroumfmeiBoa    \ 

Elongation  of  inohaeotions « •.....••.•...•''.l^''«ll* 
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No.  3971. 

Marks,  ?^5 

Diameter,  '\505» 

SeetioDal  area,  JiO  square  inch. 

Gauged  length,  2'^ 


AppUed  kMds. 

Blongatioii 
per  inob. 

Sncce«aive 

elongation 

per  inch. 

Pemument 
aet. 

Saooessiye 

permanent 
Bet. 

BemArks. 

Total. 

Per  square 
inch. 

F0aMds. 
200 
1,000 
2,008 

4.000 

OLCiOO 

7,000 

8,000 

8.400 

8.600 

8.K)0 

S.000 

%iOO 

8.800 

10,200 

10,080 

1X008 

18,818 

JPOUTUU, 
1,000 
5.  OOO 
10.000 
20,000 
30,000 
85.000 
40,000 
42,000 
43.000 
44,000 
45.000 
47,000 
491.000 
51,000 
53,000 
55,000 
84^050 

Inek. 
0. 

.000100 
.000350 
.000600 
.000900 
.001050 
.001250 
.001400 
.001600 
.003500 
.004250 
.006500 
.008250 
.010250 
.012500 
.014350 

Inch. 
0. 

.000100 
.000250 
.000250 
.000300 
.000150 
.000200 
.000150 
.000200 
.001900 
.000750 
.002250 
.001760 
.002000 
.002250 
.001850 

Inek, 
8. 
0. 

Inch. 

a 

Tnltiftlloiid. 
Elastio  Umit 

0. 

a 

«••*•» •»«« • m 

Tensile  atrength. 

• 

General  eummary. 


I^BflflA  etrmngib  per  square  inch  of  orieinftl  section pounds.. 

BMUe limit  p«?r  sciiAre  Inofa  of  orfgli^ section ; do... 

miBniatliin  nf  r  incn  after  raptare inch.. 

Baoniadan  per  inob  under  strain  at  elastio  limit do... 

E«liictfc« in  diameter  at  point  of  raptare do... 

BedoctJeo  in  area  after  mptaroi  per  centum  of  original  section 

Paaitioii  of  roptnre -.- - v*; ".60 from  iKok 

Character  of  OTOkea  anrfhoa silky ;  serrated ;  granolar  in  part  at  circnnije roue e 

HoafMiaft  of  inch  ••ctiona---— —••—••— •— - • < 


84,050 

42,  000 

0  1350 

.001400 

.105 

37.1 


.".27*.  ".12 


n 


1 
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83.-INCH  STEEL  B.   li.   BIFLES. 


ISO.  3972. 

Marks,  S?^5 

Diaoieter,  ".505. 

Sectiouiil  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elooeation 
per  inch. 

SaoceaalTe 

elongation 

per  inch. 

Pemanent 
aet. 

Baooeaaiye 

permanent 

aet. 

2emukB. 

TotaL 

Per  sauare 
inon. 

Pouncb. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8,400 

8,600 

8,800 

9,000 

0,200 

9,600 

10,000 

10,400 

10,800 

11,200 

16,J90 

Powutt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45.000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
80,950 

Inch. 
0. 

.000100 
.000350 
.000600 
.001000 
.001150 
.001400 
.001450 
.001500 
.  002400 
.005350 
.007250 
.009000 
.011900 
.014000 
.016400 

.019000 

• 

Inch. 
0. 

.000100 

.000250 

.000250 

.000400 

.000150 

.000250 

.000050 

.00(»050 

.000900 

.002950 

.001900 

.002350 

.002300 

.002100 

.002400  • 

.002600 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatlo  limit. 

Tensile  strength. 

0. 

• 

• 

i 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section 1 pounds..    80,950 

Elaatio  limit  per  aqnsre  inch  of  original  section do...    43,660 

Elongation  per  inoli  after  rapture .....inch..    0.2400 

Eloofratiou  per  inch  uuderstrainat  elastic  limit do...  .001500 

Keduction  in  diameter  at  poiut  of  rupture do...       .115 

Kcduotion  in  area  after  rupture,  per  centum  of  original  section 4III.8 

Position  of  rupture I'MOfirom 

Character  of  broken  surface silky ;  serrated 

Elongatiou  of  inch  sections • •..''.IS,  ".30* 


nai^  ' 


4»^ 
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Diameter,  ".505. 

Seetional  area,  .20  square  inch. 

Gaaged  len^h,  2'^ 


Applied  kMidA. 

ElonntkuL 
perlnch. 

SuooaMiTe 

eloncmtton 

periBoh. 

Peniuuient 
Bet. 

Sneceeihe 

Mt. 

Benuurka. 

lipteL 

IPflrMQare 
inch. 

SO 
1.06O 
%660 
iOOO 
HOOO 
7,600 
8.00O 

a4oo 

81000 

6,000 
t.600 
81400 
6,800 

io.aoo 

10.000 
U,000 

11,080 

1,000 
ft.O0O 
10,000 
90,  OOO 
90.000 
9S,000 
40.000 
43,000 
43.000 
44,000 
45^000 
47,000 
49.000 
51,000 
68,000 
Sft,O0O 
80.100 

InA, 

a 

.000100 
.000400 
.000660 

.001006 

.ooiaoo 

.001400 
.0014S0 
.005850 
.007100 
.008000 
.010250 
.012600 
.014860 
.017400 
.O20S5O 

Intih, 
0. 

.000100 
.000300 
.000150 
.000360 
.000200 

.oooaoo 

.  000060 
.004400 
.001250 
.00C900 
.002250 
.002250 
.002350 
.003560 
.002850 

Inek, 
0. 
0. 

Inck, 
0. 

InitiAllMkL 
BlMtiollmit. 

Tensile  Btrength. 

.000050 

.000060 

.000150 

.000100 

. 

gtKBstb  par  aqiiAveinebof  orijdnBlBeotion poimdB..    80,100 

Hmttp^r  mquMxe  ineh  of  erigJniu  Beotion do...    42,000 

tlBinjUnn  p^tocb  *fterniptare inob..    0.2450 

llMuSiaB  per  inch  under  strain et  elsBtio  limit do..,  .001450 

Mv^ieii  indisaeier  ml  point  of  rapture..... do...       .125 

tu  Ai«*aAer  mpUue,  per  centomof  origins!  section 43.3 

of  rapture ■• 1"  from  neck 

•f  broken  anrllMe silky 

-         - ^ ".83*,  ".10 


■  1 


r 


1 


40 


S.3-INCH   STEEL   B.   L.   BIFLES. 


l!r6.3933. 


Marks,  g  «^ 

Diameter,  ".606. 

Sectional  area,  .20  sqoare  ihoh. 

Gauged  length,  ".2. 


Applied  loads. 

Bloiigatlon 
per  moh. 

SacooMiTe 

elongation 

per  inch. 

Permanent 
set. 

SnncesaiTe 

permanent 

aet. 

Total. 

Per  ■qnare 
inoii. 

Poundt. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

8.000 

8.400 

8,600 

8,800 

9,000 

9,200 

0,400 

9,600 

9.800 

10,000 

10,400 

10, 800 

11,200 

11,600 

12,000 

17,370 

Poundt, 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
64,000 
66,000 
68.000 
60,000 
86^850 

Inch, 
0. 

.000100 
.000250 
.000650 
.000950 
.001100 
.001250 
.001350 
.001400 
.001400 
.  001450 
.001500 
.001500 
.002250 
.002000 
.004000 
.007400 
.009600 
.011760 
.013600 
.015600 

IneK 
0. 

.000100 
.000150 
.000300 
.000400 
.000150 
.000150 
.000100 
.000050 

0. 

.000050 
. 000050 

0. 

.000750 
.000650 
.002000 
.002500 
.002100 
.002250 
.001860 
.001900 

Ineh. 
0. 
0. 

Jneh, 
0. 

Initialload. 

• 

Elaatlo  limit 
Tenalle  strength. 

. 

.000050 

.000050 

.000050 

0. 

• 

General  eummary. 


Tensile  strength  per  square  inoh  of  original  seotion ponnds. 

Elastic  limit  per  square  inch  of  originalBection do.. 

Elonfi^ation  per  incn  after  mptare inch. 

Elongation  per  inch nnder strain  at  elastic  limit do.. 

Keductiou  in  diameter  at  point  of  mpture do.. 

Red  action  in  area  after  rapture,  per  centum  of  original  section 

Position  of  rupture • ".60  from  neck 

Character  of  broken  surfiuse,  granular,  radiating  from  a  dull  spot  in  the  oiroumference ;  opened  cracks 

in  surfkoe  of  stem. 
Xkmgatioa  of  iao]iMetioB«..*«.«..«...««M..—. ••••••  M— • .•..•.•....  ".28*  ".13 


86,850 

47.000 

O.2O0O 

.001500 

.085 

30.7 


i 
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iro.3846. 


Bectional  area,  .20  sqaare  inch. 
Ganged  leogth,  2". 


X 

•,•00 
7,000 
8,000 
1^400 

a.  800 

8,000 

8,aoo 

•.4M 
8,000 
10.000 
10,400 
lO.KOO 
U,200 
11,600 
18^880 


in 


1,000 
8,000 
10,000 
80.000 
80,000 
86,000 
40.000 
42.000 
48,000 
44,000 
45,000 
48.000 
47,0<>0 
48,000 
50.000 
68.000 
54.000 
58.000 
58^000 
84,000 


SloBcatioii 
p«r  inch. 


Imek, 
0. 

.000100 
.000300 
.000550 
.001000 
.001150 
.001300 
.001350 
.001400 
.001450 
.001500 
.002250 
.003400 
.005000 
.007150 
.000260 
.011350 
.013350 
.015000 


SooeeulTe 

eloiiKation 

per  inch. 


tntk. 

a 

.000100 
.000200 
.000250 
.000450 
.000150 
.000160 
.000050 
.000050 
.000050 
.000050 
.000760 
.001150 
.001600 
.002150 
.002100 
.002100 
.002000 
.002250 


PermaneBt 


a 
a 


Inek. 


0. 

Vooooso' 


SacoeHive 

permanent 

•et. 


Bemarks. 


IwHl 


0. 


.000050 


Initlalloiid. 


ElMttoUinii 


Ten«ae  strength. 


GtmtTuX  mimmary, 

•traa^th  per  square  inch  of  oriffinal  Motion ponnds..    84,000 

limit  persoaare  inch  of  originaTseotion • do 45.000 

per  tnch  after  rtiptnre inch..    0.2500 

ion  per  inch  under  strain  at  elastio  limit.^ * do...  .001500 

in  diameter  st  point  of  raptnre do...        .155 

in  are*  after  rupture,  per  eentnm  of  originid  section •. 51.0 

of  mptare \"  from  neck 

oi  broken  aorteoe  — silky 

of  iaohaootioiw  ••••••••— .••.••. ".37*,  M3 


♦  ! 


{       •> 


J    r 


t      : 


«  '  «! 


r- 
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3.2-IKCH   STEEL   B.    L.   RIFLES. 


No.  382& 

Marks,  «T^SO 

Diameter,  ^^505. 

Sectional  area,  .20  jsqaare  inoh. 

Oaaged  length,  2". 


Applied  loadB. 

SIoBsatioii 
peruioli. 

Saccwaire 

elongation 

perlneh. 

Permanent 
■et. 

SuoeeaaiTe 

permanent 

■et 

Bemarka. 

TotftL 

PerMaaire 
inob. 

Pound*, 

200 

1,000 

2,000 

0,000 

10.000 

12,000 

14,000 

14,200 

14,400 

14,000 

14,800 

16,000 

15,200 

•  16.600 

16.000 

16.400 

16,800 

17,200 

26,170 

PMMMte. 

1,000 
6,000 
10,000 
80,000 
60.000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75.000 
76.000 
78,000 
80,090 
82,000 
84,000 
86,000 
130,860 

Inch. 
0. 

.000160 
.000400 
.001000 
.001650 
.002050 
.002400 
.002500 
.002600 
.002700 
.002900 
.003050 

.ooasM) 

.004000 
.004750 
.005850 
.006850 
.006250 

Inek, 
0. 

.000150 
.000250 

.oooo:^ 

.000050 
.000400 
.000360 
.000100 
.000100 
.000100 
.000200 
.000150 
.000300 
.000650 
.000750 
.001100 
.001000 
.001400 

Intk, 
0. 
0. 

0. 

InitaalliNbd. 
XIaatU)  limit. 
Tenaile  atrength. 

.000050 

.000050 

TenaOe  streofcth  per  ■qoare  inch  of  original  aectdon • pofanda..  180,890 

SlasUo  limit  per  aaoare  Inch  of  original  eecUon do...    73,000 

Xlongation  perinon  after  rapture iaeh..    0.1460 

Blongation  per  inch  under  strain  at  elastic  limit do...  .OOSICO 

Beduction  in  diameter  at  point  of  rapture do...       .086 

Bednotion  in  area  after  rupture,  per  centum  of  original  eeotton.... SOL  7 

Position  of  rupture •• V.IO  Anomaeek. 

Character  of  broken  anrface ^ • gnuia]ar,557p«ro0Bt.|  ailky,  46  per  eent 

Bongatlfln  of  inch  aeotlona •••.•••.••.••....• • .••.....••..^J8^''.U 
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Duimeter/'^.505. 

Sectional  area,  J20  sqaare  inch. 
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Applied  load^ 

Hkmntion 
peruiGli. 

SnooessiTe 
per  inch. 

PwrneaeBt 
set. 

SaooeMlTe 

pennenent 

•et 

BeBATkB. 

TotaL 

ParMraare 
iBok. 

SOO 
XOOO 

a;  000 

10.000 
12^000 
14,000 
14.200 
14,400 
KflOO 
14.800 
l^OOO 
15,200 
16^400 
15.800 
10.200 
li.000 
17.000 
1^400 
2^430 

1«0Q0 
5.000 
10,000 
80.000 
50.000 
00.000 
70.000 
71,000 
72.000 
73.000 
74.000 
75,000 
7S.000 
77,000 
78,000 
81,000 
88,000 
86,000 
87,000 
132,100 

0. 

.000109 
.000350 
.OOUOO 
.001780 
.002100 
.002450 
.002580  ' 
.002000 
.002850 
.002750 
.002900 
.003100 
.003400 
.004050 
.004950 
.006050 
.007400 
.008450 

0. 

.000100 
.000250 
.000750 
.000060 
.000350 
.000350 
.000100 
.000050 
.000050 
.000100 
.000150 
.000200 
.000300 
.000050 
.000900 
.001100 
.001850 
.001050 

Jim*. 

0. 
0. 

Inch. 
0. 

• 

Inltialloed. 

EImUo  limit 
Tensile  strength. 

0. 
.000068 

"'."oooitto" 

General  Munmary. 


etvenctib  per  aqnere  inoh  of  orlfinal  section 

linlt  per  eooAre  inch  of  origins!  section 

DBBcatkisa  per  incn  ailer  mptore 

KkMatkm  per  inch  under  strain  at  elastio  limit 

Bcdnetiooin  diameter  at  point  of  ruptare 

Rednctiem  ia  area  afler  rnptnre,  per  centnu  of  original  section 

Pssitfosi  of  rapture  .-..--- 

Cteneter  of  brokeD  aarnee..* 
of  iaoli  aoollono..« 


pounds..  182,100 

do...    74,000 

inch..    0.1400 

dq...  .0027f)0 

do...        .085 

30.7 

".80  from  neck 

.gnnnlar;  silky  center 
".20*,  ".08 


I  I 


«! 


K 


a 


r^ 
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3.2-INCH   STEEL   B.   L.   RIFLES. 


No.  3938. 
Marks,  »2RG^o 

Diameter, "  .506. 

Sectional  area,  .20  square  inolu 

Gauged  length,  2'^ 


Applied  loads. 


Totil. 


PoUfMtf. 

aoo 

1,000 
2,000 
0,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
16.200 
15,400 
15,600 
16.800 
16,000 
16.200 
16,000 
17,000 
17.400 
17,800 
18.200 
26,770 


Per  square 
inoiL 


1,000 
5.000 
10,000 
80,000 
60.000 
60.000 
70.000 
71,000 
72,000 
78, 000 
74.000 
75, 000 
76,000 
77,  COO 
78, 000 
79,000 
80,000 
81,000 
83.000 
85.000 
87.000 
89,000 
91.000 
183,850 


Blon^tion 
per  Inch. 


Inch. 
0.  . 
.000100 
.000300 
.000900 
.001600 
.001950 
.002300 
.002350 
.002400 
.002400 
.002450 
.002500 
.002550 
.002560 
.002600 
.002800 
.003000 
.003260 
.003800 
.005050 
.006500 
.007750 
.008900 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000600 
.000700 
.0003J0 
.000350 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 

0. 

.000050 
.000200 
.000200 
.000250 
.000550 
.001250 
.001460 
.001250 
.001150 


Permuient 
set. 


0. 
0. 


Inch, 


0. 
0. 


Successive 

permanent 

set 


0. 


Inch, 


Initial  load. 


ElastioUmii. 


TensUe  strength. 


Qmeral  %ummary. 

Tensile  strength  per  square  inch  of  orljrinal  section .....pounds..  183,860 

ElasticUiDlt  per  square  inch  of  originu  section do...    78,600 

Elongation  per  inch  after  rupture inch..  0".  1450 

Elongation  per  inch  under  sirain  at  elastic  limit do. ..".002600 

Kednotlon  in  diameter  at  point  of  rapture •. do...      ".085 

BeduoUon  in  Mrea  after  rupture,  per  centum  of  original  section 80.7 

Position  of  rupture.... ".75  from  neck 

Character  of  broken  butISmo .«m...«« .^...gnunuUr}  ailky  spot  At  dioumfecenoe 

UoBgttllaB  «f  iaoh  •oottMM....*...««*.««.....«..M*M.*.«  ••...••••••••••••.••••••••••••— .•*«8S*,  ".07 
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Sectional  area,  J^  sqaare  inoh. 
Gaaged  length,  2". 


.Applied  load*. 

Blonntiou 
per  inch. 

Sacceasive 

eloDsation 

perlnob. 

Pemuknent 
set. 

Sacceaaive 

permanent 

set. 

Bemariu. 

Total. 

Peraqnare 

aoo 

1,000 
2.000 
0,000 
10.000 
12.000 
14,000 
14.^9 
14.400 
14,600 
M.dOO 
15,090 
15,300 
15,400 
15.800 
10.200 
10.000 
17.000 
17,400 
»,860 

1,000 

S,000 

10,000 

30.000 

50,000 

eOiOoo 

70.000 
71,000 
72.000 
73.000 
74,000 
75^000 
76,000 
77.000 
70,000 
81,000 
83.000 
85^000 
87.000 
129^800 

JndL 
0. 

.ooeioo 

.000250 
.000950 
.001650 
.001950 
.002400 
.002450 
.002500 
.002600 
.002650 
.0021)00 
.003050 
.003500 
.004500 
.005700 
.007500 
.008850 
.000960 

Iiuk,  . 
0. 

.000100 
.000150 
.000700 
.000700 
.000300 
.000450 
.000050 
.000050 
.000100 
.000050 
.000250 
.000150 
.000450 
.001000 
.001200 
.001800 
.001350 
.001100 

Intk. 
0. 
0. 

hUh, 
0. 

Initialload. 

Elastlollinlt. 
Tensile  strength. 

0. 
0. 

•••••••••••• 

■ 

1 

0«Mral  tummary. 


TesinlestrMieth  per  sqaare  Inch  of  Ofridnal  section pounds.. 

XJzfcstic  limit  p«r  aqnare  inch  of  original  section do... 

Kora^atioD  perinea  after raptnre inch.. 

£kmi:»tioxi  per  inch  nnder  strain  at  elastio  Umit do... 

Saduction  in  diameter  at  point  of  mptore do... 

Redaction  in  area  after  rapture,  per  oentamof  original  section 34.0 

Paction  of  mptore •• ".80  from  neck 

Chaneter  of  broken  anrfkee ••••••.•• silky,  40  per  oent.|  granular,  60  per  cent. 


129,800 

74.000 

0.1450 

.002650 

.005 


-         ll 


w 


f     ! 


V'.  ■ 


■J      I 


r 
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8.2-INCH   STEEL   B.   L.   BIFLE& 


No.  3870. 
Marks,  «»•  JO 

Diameter,  ^^505. 

Sectional  area,  .20  sqaare  inch. 

(Ranged  length,  2".  • 


Applied  loads. 

Eloneation 
per  moh. 

Saooeaaire 

eloDfcation 

par  inch. 

Peimaneot 

eet. 

Sacoaaaive 

penaanaait 

aatb 

Total. 

Parsqnjkre 
inoh. 

BMmarkM. 

Pounds. 
200 
1,000 
2,000 
8.000 
10,000 
12,000 
14,000 
14,200 
14,400 
14.800 
14,800 
15,000 
16,200 
15,400 
15,000 
16^800 
18,000 
18,200 
18,400 
18,800 
17,000 
17.400 
17,800 
18,200 
18,800 
27,980 

Pounda. 
1,000 
6.000 
10,000 
80,000 
60.000 
80.000 
70.000 
71,000 
72.000 
78.000 
74,000 
76.000 
78,000 
77,000 
78,000 
70,000 
80,000 
81,000 
82.000 
88,000 
86.000 
87,000 
89.000 
01,000 
88,000 
189^900 

0. 

.000050 
.000800 
.000950 
.001800 
.001950 
.002350 
.002400 
.002450 
.002550 
.002550 
.002550 
.002700 
.002800 
.002860 
.002960 
.003060 
.003260 
.008450 
.003700 
.004100 
.006100 
.008100 
.007100 
.008250 

0. 

.000050 
.000260 
.000850 
.000650 
.000860 
.000400 
.000050 
.000050 
.000060 
.000050 

0. 
.000150 
.000100 
.000050 
.000100 
.000100 
.000200. 
.000200 
.000250 
.000400 
.001000 
.001000 
.001000 
.00U60 

Inch. 
0.   ♦ 
0. 

Inch, 
0. 

Inltfalload. 

0. 
0. 

KlMti«  llnit 

Tensile  strangtlk 

C^eneral  summary. 

Tenaileatrengthperaqaareinohof  orifflnal  section pounds. 

Blastio  limit  per  souare  inoh  of  ori^^alaection do... 

BlonKation  per  inch  after  raptnre .....Inoh. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture • • do.. 

Bed ocUon  in  area  after  rupture^  per  centum  of  original  section.... 

Position  of  rapture ..•• ..''.40f 

Character  of  broken  anrftkoe • gnnnlarjdidlspoiatobva 

Blongation  of  inoh  aoetioiif  .••••••••••••••.•••••.•.•••.••••••••.•M....««««.M.M.M.Mra.««.' 
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r^u^Go 


STo.  3878. 

mal  areay  »20  square  inch. 
fWieflgth,  2". 


Mloidf. 


p^ 


iaeL 


1,000 
5,000 
10^  000 
30,000 
50^000 
M^OOO 

na.ooo 

1,000 

^ooo 

4.0OO 

s,ooo 

fi.000 
7,000 
8,000 
B,0OO 
0,000 
2,000 
4,000 

«,ooo 

!8,0OO 
0,000 
I6.400 


Inel 


on 
ioh. 


Ow 

.OOOIOO 
.000300 
.001050 
.001700 


.OO2400 
.OO2460 
.OO2S00 
.0O25S0 
.002000 
.002700 


.003000 
.003250 
.003550 
.004300 
.OOS200 
.OO03U0 
.007350 
.006850 


SacoMftiTe 

•lonfratios 

per  inch. 


JndL 
0. 

.000100 
.000200 
.000750 
.000650 
.000850 
.000850 
.000050 
.000060 
.000050 
.000050 
.000100 
.000100 
.000200 
.000250 
.000300 
.000750 
.000900 
.001100 
.001050 
.001800 


PenDSDcnt 
set. 


IimA. 


0. 
0. 


,000060 
000050 


SaooMsiTe 
penuAneiii 


Imtk. 
0. 


"Bfiiinarirf- 


InltUdloftd. 


SlMtiollmlft. 


Tensile  ttreDfth. 


Mk 


General  tmmmary, 

■QTUU-e  l]i€b  of  oriffinal  sectioB ^ ponnde..  186^400 

ineb  of  oriKiBAlMctioii do...    77,000 

riaptore inch..    0.1400 

r  A&Ain  at  elMtio limit do...  .002800 

^t  point  of  mptare .........do...       .065 

roptare,  per  oentnm  of  original seotion 23.9 

_____ ".75  from  neck 

granulAr;  doll  eooentrlo  epo* 

-  ".aot 


1$ 


c 
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3.2-INCH   STEEL  B.  L.  BIFLEa 


1 


I 

J 


No.  3820. 

Marks,  ^  5rM  ° 

Diameter,  '^505. 

Sectional  area.  20  square  inch. 

Gauged  lengtn,  2''. 


Applied  loads. 

Elongation 
per  inch. 

Sucoesaive 

elongation 

per  inch. 

Permanent 
aet. 

Sncceaaive 

permanent 

aet. 

TotaL 

Per  saaare 
luoii. 

Poundt. 

200 

1,000 

2,000 

«,000 

10,000 

12,000 

14,000. 

14,200 

14,400 

14.600 

15,000 

15,400 

15,800 

16,200 

16,600 

25,810 

Poundt. 

1,000 

5,000 

10,000 

80,000 

50,000 

-  00,000 

70,000 

71,000 

73,000 

73,000 

75,000 

77,000 

79,000 

81,000 

83,000 

129,050 

Inch. 
0. 

.000100 
.000350 
.001050 
.001750 
.002100 
.002050 
.003260 
.003500 
.003750 
.004600 
.005650 
.006750 
.007700 
.009000 

Inch, 

a 

.000100 
.000250 
.000700 
.000700 
.000350 
.000850 
.000300 
.000250 
.000250 
.000850 
.001050 
.001100 
.000950 
.001800 

Inck, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatlo  limit  (approxi- 
mate). 

TensQe  atrenfcth. 

0. 
.000500 

"".'6oo5oo" 

J'"- 

General  sumfnary. 

Tensile  atrenjcth  per  square  inch  of  orlsinal  section poonda..  128,  (KSO 

Eisstio  limit  per  square  inch  of  orig:inal  section  (approximate) do...    70, 000 

Elongation  per  inch  after  rupture inch..    0.1450 

Elongation  per  inch  under  slraln  at  elastic  limit ., • do...  .002950 

Reduction  in  diameter  at  point  of  rupture do...        .075 

Keduotionin  area  after  rupture,  per  centum  of  original  section 27.4 

Position  of  rupture ".95  from  neck 

Character  of  hroken  surface granular;  ailky  center 

Elongation  of  inch  sections... • ....••.. .••.."•10^",li* 
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as-nrcH  steei  b.  l.  iiifi.e& 

Spscific  Gbavitt  akd  Hardness  op  Tubes  and  Jackets. 


Knin- 

berof 

rifle. 

Marka  on  specimen. 

Specific 
grA\ity. 

Hardness. 

61 
56 
66 
68 
75 
51 
56 
61 
68 
71 

32R„T    BR3M 
32B«,  T    BRsM 
32R«T    BK«M 
32R«.T    BR|M 

31  R,s  T    B  ^  H 

32  R(i  tl     Rf  JU. 
32  Rfs  J    R3  JbL 
32  R«j  J    Rg  si. 
32RaJ    R,M 
32B,iJ    B,M 

7.8539 
7.8555 
7.8508 
7.8544 
7.8540 
7.8516 
7.8470 
7.8165 
7.8457 
7.8524 

17.26 
16.90 
ia58 
16.82 
15.36 
10.20 
16.81 
17.81 
17.81 
18.98 

TABULATION  OF  SPECIMENS  FROM  ZSl-INCH  B,  L,  STEEL  RIFLES. 


Vcift 


Poeiyoii  in  gnn. 


3981 


TnbeKouM. 
Tube  Ko.  55. 


Tab»Ho.66. 

...do 

do 

...do 

do 

...do 

Tube  No.  67. 

..do 

Tube  No.  60. 

...  do 

Tube  Ko.  64. 

do 

...do 

Tube  No.  66. 
....do .- 

Tobe  No.  68. 
Tube  Nol  69. 
Tabe  No.  70. 


....do 

. . . .do  .••..«. 

do 

Tube  No.  71. 

Tube  No.  73. 


Location 
of  speci- 
mens. 


...  .do  .-»..---■ 

....do  -...-.--■ 

Omm  check  "So. 

12. 
Gas  check  Ko. 

51. 

...do -v    - 

G*8check^o. 

70L 


Middle. 
...do ... 


...do . 

...do . 

...do. 

...do . 

...do. 

...do. 

...do. 

...do . 

...do 

...do. 

..  .do . 

...do 

...do 

...do 

...do 

...do 

...do 

...do 
...do 
...do 


do 
.do 
.do 
.do 


. do . . . 
..do ... 

.do ... 
.do... 
.do ... 

.do ... 

.do ... 
.do ... 


Elastic 

limit  per 

square 

inoli. 


Poundt. 
49.000 
47,000 


42,000 
•40.000 
45.000 
45,000 
49.000 
45.000 
52.000 
44,000 
46,000 
43,000 
42,000 
45.000 
45,000 
50,000 
50,000 
50,000 
50,000 

44.000 
47,000 
42,000 

42.000 
43.000 
42,000 
47,000 

45,000 
73,000 

74.000 
78,000 
74,000 

80,000 

77,000 
70,000 


Tensile 
stiengtli 

per 

square 

inclL. 


H.  Ex.  165 * 


Pounds. 
86,800 
90.600 


81,050 
77.100 
80.550 
81,000 
87,900 
86,700 
86,500 
83.100 
a'l.OSO 
82,600 
86,000 
86,050 
82,300 
91.550 
90.550 
80,900 
94,600 

83,450 
90,050 
84,160 

81,050 
80,950 
80,100 
86,850 

84,900 
130,850 

132,100 
183,850 

lao.soo 

139.900 

136,400 
129,050 


•Below. 


Elonga- 
Uou. 


Peret. 
21.0 
20.0 


2&0 
25.0 
24.0 
23.5 
20.0 
24.0 
26.0 
22.5 
26.0 
19.0 
24.0 
22.5 
24.5 
21.0 
22.0 
23.0 
25.0 

25.0 
20.0 
21.5 

19.5 
24.0 
24.5 
20.0 

25.0 
14.5 

14.0 
14.5 
14.0 

18.5 

14.0 
14.5 


Con- 
traction 
of  area. 


Peret. 
46.2 
80.7 


43.3 
40.3 
40.3 
40.3 
43.3 
43.3 
43.3 
87.1 
43.3 
37.1 
40.3 
43.3 
46.2 
40.3 
46.2 
13.3 
4^2 

43.3 
40.3 
37.1 

37.1 
40.3 
43.3 
30.7 

61.9 
30.7 

30.7 
30.7 
34.0 

20.5 

23.9 
27.4 


Appearance  of  fracture. 


Silky. 

Granular,  60  per  cent. ; 
silky  serrated,  40  i>er 
cent. 
SUky. 

Do. 
Silky  serrated. 

Do. 

J>o, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Silky,  trace  of  granula- 
tion. 

Do. 

Do. 
Silky  serrated  and  gran- 
ular. 

Do. 
Silky  serrated. 

Do. 
Granulation  radla ting 

from  dull  spot. 
Silky. 
Granular, 55 per  cent.; 

silky,  45  |)er  cent. 
Granular,  silky  center. 
Granular,  silky  spot. 
SUky,  40  per  cent. ;  gian- 

ular,  60  per  cent. 
Granular,  with  dull  spot 

Do. 
Granular,  silky  center. 


VI  » 


I 


i^.:l 


<v 


I     "'M 


!  • 


r 
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S.6-INCH   B.  L.  RIFLES. 


8.6-nrCH  B.  L.  EIFLE. 
Specimens  fbom  Key  Bino. 


No.  3818. 

Marks,  '•x^'i?^ 

Diameter,  '^505. 

SectioDal  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loadi. 

Elongation 
per  mob. 

SocoeaaiTo 

elonicatlon 

per  inch. 

Permanent 
aet. 

Sncceaaire 

permanent 

aet-. 

Remarka. 

Total 

PerMUAre 
inon. 

Poundi, 

200 

1,000 

2,500 

7,500 

10.000 

12.100 

12,200 

12.400 

12,600 

12.800 

•13,200 

13,600 

14,000 

14,400 

20,620 

PimndM. 
1.000 
6,000 
10,000 
30,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
103,100 

Inek. 

0. 

.000100 
.000300 
.000900 
.001700 
.005750 
.006500 
.007400 
.008400 
.009200 
.010900 
.012300 
.014300 
.015860 

Inch. 
0. 

.000100 
.000200 
. 000600 
.000800 
.004050 
.000750 
.000900 
.001000 
.000800 
. 001700 
.001400 
.002000 
.001650 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrcn^h. 

.003500 

. 003503 

General  eummary, 

Tfloaile  atraiftli  per  aqnare  inch  of  orffirinAl  section ponnda..  ]t>.%lQO 

Xlongation  per  inob  after  rnptore i  u  cb . .      0. 235 

Bednotion  in  diameter  at  point  of  rupture. do  ...       .125^^ 

Bed  uetioD  in  area  after  rupture,  per  ceutiira  of  original  section 43.3  • 

Position  of  nwtnre ".85  from  nock 

Cbaractor  of  broken  anrfaoe finr.  sllkf^ 

Slongationof  inohaectiona ".15,  ".32* 


■11  N 
"IS 


^ 


8-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS    FROM  TUBES  AND  JACKETS, 


n 


r; 


n 


A. 
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No.  891. 
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Marks,  %\\^ 

Length,  5"'. 

Diameter,  1''.0092. 

Seetional  area,  .80  sqnare  inch. 

Gauged  length,  3' 


t// 


Applied  IcMds. 


ToUl. 


4,009 

i,aoo 

12,900 
HOOO 
2S,iM)0 
HMO 
S,00O 
31,200 
3S,0OO 


Per  oQuare 


inc. 


2l.i00 
9f,4M 

»,too 

96.  MO 
38.4(K> 

46,000 
OB,  780 


fi.000 

10,000 
IS,  000 

ao.ooo 

3S.»0OO 

80,000 

36.  000 

39.000 

40.000 

41.000 

43,000 

43,000 

44.000 

46.0OO 

48.0O0 

50,000 

85,975 


Compres- 
sion per 
incn. 


Inch 
OL 

.000100 
.000207 
.000400 
.000567 
.000767 
.000900 
.001100 
.001207 
.002600 
.004400 
.005000 
.005967 
.006600 
.008233 
.000933 
.0U833 


SacceMive 

oompreA- 

ftion  per 

iocii. 


Inch, 

D. 

.000100 
.000167 
.000133 
.000107 
.000200 

.0001:^3 

.000200 
.000167 
.001333 
.00  800 
.000600 
.600007 
.000633 
.001033 
.001700 
.OOISMM 


FaUed  bj  triple  flexure. 


Permanent  I  SncceMive 
TTT         perDiniieut 
■®^  »et. 


0. 


Jneh, 


0. 


.001367 


Inch. 
0. 


Remarks. 


Initial  load. 


Elastic  limit 


. 001367 


Ultimate  strength. 


n 


54 


8-lNCH   STEEL  B   L.  BIFUSS. 


^^nm 


1(0.889. 

Marks,  1\^q 

Leugtb,  6'^. 
Diameter,  l'^0092. 
Sectional  area,  .80  Bqaare  incb. 
Ganged  length,  3''. 


Failed  by  triple  flexure. 


Applied  ICMids. 

Comprefl- 

sion  per 

Inch. 

Sacceuive 
compree- 
eionper 
Inoh. 

Permanent 
■et 

Saccemlve 

permanent 

aet. 

Semarks. 

Total 

Per  square 
inob. 

Pound$. 
800 
4,000 
8,000 
12,000 
16,000 
20.000 
24,000 
28,000 
88.000 
86.000 
40,000 
44,000 
44,800 
45,600 
46.400 
47.200 
48,000 
40.600 
61.200 
52.800 
64,400 
66,000 
86,460 

Poundn. 
1,000 
6,000 
10.000 
16,0(K) 
20.000 
26,000 
80.000 
35,000 
40,000 
45.000 
60,000 
65,000 
66,000 
67,000 
68.000 
68,000 
60,000 
62,000 
64,000 
66,000 
66,000 
70,000 
108,076 

Inch. 
0. 

.000067 
.000233 
.000367 
.000500 
.000667 
.000833 
.001000 
.001100 
.001267 
.001500 
.001667 
.001038 
.002667 
.003167 
.003888 
.004800 
.006167 
.007667 
.008967 
.010400 
.011838 

Inch. 
0. 

.000067 
.000160 
.000134 
.000133 
.000167 
.000160 
.000167 
.000100 
.000167 
.000283 
.000167 
.000266 
.000734 
.000500 
.000666 
.000967 
.001367 
.001500 
.001800 
.001433 
-     .001483 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Elaatio  limit. 
Ultimate  atrengtfa. 

0. 

0. 

I 


a» 


a 


t 


»    » 


•  ft 

t    ^ 


^ 


S-HrCH  STEEL  B.   L.   &IFLSS. 
N0.8SS. 

Maries,  JVlf 

Lenpth,  5'^. 

Diuneter,  1".0092. 

SecUoual  aret^  .80  square  inch. 

QaageA  length,  B". 


Ponn»nclit 

SncwulTD 

BcBwrkt. 

»S '   '■■"  i 

.MM1S3 

muavT 

000  r.u 

OODSOO 

001  <WT 
001333 

(H>i34r7 

M14S3 

ooiooo 

0O37«7 

oosioo 

00«M33 

00»I>UO 

OISIST 

.oooiu 

roooin 
.oooiw 

':S 

.oiwie? 
:oooBOO 

.U01333 
.OOIHT 

.<W1&<» 
.OMIU 

8. 

0. 

InitUI  lud. 
intimate  ■trmglll. 

i 

KM 

s: 

r.M 
nui 

a.m 

«,<M 

n.M 

U.M 
1  KM 
44LM 
AM 

IfiS  ' 

ss 

urn 

IT.  HO 

tt.m 

IE 
» 

ii 

1 

.OWMHI 

.iooiw 

.Mooer 

.000034 



Failed  by  triple  flexaro- 


rxJ 
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8-INCn   STEEL   B.    L.    RIFLES. 


No.  892. 

Marks,  ^?;^ 

Length  5'^ 
Diameter,  L''.0092. 
Seotional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads 

Compres- 

alon  per 

Inca. 

Sacoesslve 

eompree- 

aioD  per 

inoD. 

Permaneiit 
set. 

Sucoessive 

permanent 

set 

Remarks. 

Total. 

Per  Bonare 
IncD. 

Pounds. 
800 
4,000 
8.000 
12,000 
16,000 
20,  (KW 
24,000 
28.000 
82.000 
36,000 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
44.800 
46.400 
48,000 
84,600 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
30.000 
35,000 
40,000 
46,000 
60.000 
61,000 
62,000 
63.000 
64.000 
65,000 
66.000 
68,000 
60,000 
105,760 

Inch. 
0. 

.000100 
.000233 
.000400 
.000533 
.000667 
.000833 
.001000 
.  001167 
.001333 
.001500 
.001600 
.001667 
.001833 
.002100 
.002567 
.002067 
.004233 
.006000 

Inch. 

a 

.000100 
.000133 
.000167 
.000133 
.000134 
.000166 
.  000167 
.000167 
.000166 
.000167 
.000100 
.000067 
.000160 
.000267 
.000467 
.000400 
.001266 
.001767 

Inch, 
0. 

Inek. 
0. 

IniUal  load. 

Slasticlimit 
Ultimate  strength. 

0. 

•"•••••••••• 

0. 

Failed  by  triple  flexure. 


8 -INCH    STEEL    B.    L.    RIFLES. 


67 


No.  4259. 

Marks,  ^fx'M 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged,  leugth  3^^ 


Applied  load*. 

ElongfttloD 
1    per  inch. 

Sacc«MiTe 

eloDfpUion 

p«r  iDch. 

PermaneDt 
set. 

Successive 

periuancut 

set. 

Remarks. 

Total. 

Per  «(]  uare 
incli. 

Pounds. 

2SO 

1,250 

J.  500 

5^000 

7.500 

10.000 

11,000 

11.250 

11,500 

11,750 

12.000 

I*ounds. 
1,000 
5,000 
10.000 
20,000 
90,000 
40,000 
44,000 
45,000 
46,000 
47.000 
48.000 

Inch. 
0. 

.000100 
.OOO^JOO 
.000800 
.000933 
.  001267 
.001433 
.001433 
.001467 
.001500 
.001567 
.001800 
.001633 
.001667 
.001700 
.001733 
.  008700 
.009267 
.009933 
.011600 
.013233 
.013000 
.  01723:* 
019000 

Inch, 
0. 

.000100 
.  000 JOO 
.000300 
.000333 
.000334 
.000166 
0. 
.  00C034 
.  OOOu.33 
. 000067 
.  00t)033 
.  000U33 
.0000.14 
.  OOfrn  J3 
.  000l'33 
.  006.%7 
.000567 
.0006(J6 
.001667 
.001633 
.  001767 
.002233 
.001767 

Inch. 
0. 
0. 

Inch. 
0. 

IniUsl  load. 

0. 

0. 

12, 250               49,  000 

12.500               50.000 

12.750 

13.000 

13,250 

13,500 

13.750 

14.000 

14.5rX) 

)5.UD0 

1&.500 

11  000 

14.500 

23,070 

51,060 
52,000 
53.000 
54,000 
55.000 
56,000 
58,000 
60.  OOO 
62,010 
64,  OOO 
66.000 
M,680 

ElBstic  limiL 

TcnsUe  strength. 

General  anmmary. 

Testfle  ttreogih  per  aqnare  inch  of  orieinal  nection pounds..    04,680 

SIbsUc  limit  per  sqaiMV  inch  of  original  sfctiuu do...    &3,000 

Vkmentioa  per  incb  After  rnptnre inch..      .2100 

IioB«tiom  per  iAcb  under  strain  at  elastic  limit do...  .001738 

Ksdurtion  IndiAmcler  at  point  of  rapture do...        .134 

Saiactioo  in  »rea  after  rupture,  per  centum  of  original  section 41.9 

Potitioaof  rupture.  ...^ 1"  60  from  neolc 

Clancter  of  broken  surface ,/ ;AV  «.  •"*^,5 

ikmcatioai  of  inch  oecuon* , 'M9/'.8V  MO 


f«« 


t .' 


f 


r- 


1 


58 


8-INCH   STEEL  B.   L.   BIFLE& 


No.  4260. 

Marks,  |^,^ 

Diameter,  '^564. 

Sectional  area,  .25  square  iucb. 

Ganged  length,  3'^ 


Applied  loads. 

EloDzatioii 
per  moh. 

SaccessiTe 

eloneation 

periDoh. 

Femument 
aet. 

SnocessfTe 

permanent 

set. 

Bemarka.  - 

Total. 

Fersqaare 
inch. 

Poundt. 

250 

1,350 

2,600 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

14,000 

14.500 

15,000 

15,500 

16,000 

23,210 

Poundt. 
1,000 
5,000 
10,000 
20.000 
30.000 
40.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52. 000 
53,000 
54.000 
66,000 
58,000 
60,000 
62,000 
64,000 
92,840 

Inch. 
0. 

.000100 
.000300 
.000638 
.000967 
.001338 
.  001467 
.001500 
.  001567 
.00161 0 
.00]6:(3 
.001G67 
.OOlTiO 
.001733 
.008700 
.  009367 
.010167 
.011733 
.OI3r.OO 
.015167 
.017138 
.  019107 

JneAt 
0. 

.000100 
.000200 
.0Q0383 
.000334 
.000366 
.000134 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.001566 
.006967 
.  000607 
.000800 
.001506 
.001707 
.001667 
.001966 
.002034 

Inch, 
0. 
0. 

Imeh, 
0. 

Initial  load. 
Elastic  limits 

0. 
0. 

Teasfle  strengtli. 

'■•3»1 


r« 


' 


s 


»    I 


If 


General  eummary. 

Tensile  strenj^h  per  square  inch  of  orifcinal  section ponnds..    S^840 

Elastic  limit  per  sqaare  inch  of  original  section do...    51,000 

Elongation  per  inou  after  rapture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  In  diameter  at  pointof  rupture do...        .134 

Reduction  in  area  after  rupture,  per  centum  of  original  section 4L9 

Position  of  rupture V.  45  from  neck 

Character  of  broken  surface silliy 

Elongation  of  inch  sections M8»  "30,*  ".17 


^ 


"A 


d-roCH  STEEL  B.  L.  BIFLES. 


69 


No.  890. 


Marks,  l^.i 

Length,  5". 
Diameter,  1".0092. 
Sectional  area,  .HO  sqaare  inch. 
Gauged  length,  3''. 


■ 


AypOtdUmd^ 

Comprec- 

aionper 

iuco. 

Sneocftsiro 
compres- 
sion per 
inco. 

Periuanent 
set. 

• 

Sacceasire 

Remarks. 

ToteL 

Per  amxAre 

penu.iuent 
set. 

aoo 

4.000 

flLdOO 

12,  OM 

now 
a9.o0o 

HMO 
2^060 
32,060 
38.600 
40.000 
411.  «M) 
41,«U> 
42.4M> 
42,200 
44,000 
44,HM> 
44,400 
48.0CV 
ffi;200 

PofundM. 
1.0O0 
5.  OOO 
lO.  IKH) 
15,000 
20,  OOO 
25,000 
90.  OOO 
35.000 
4O.O00 
45.  OOO 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
58,000 
OO.  OOO 

102,825 

Inch. 
0. 
.000067 
.000233 
.00(>367 
.00^)533 
.000700 
.000867 
.001033 
.001167 
.001333 
.001533 
.OOIGOO 
.005333 
.006100 
.006767 
.007267 
.OO^KTZ 
.009267 
.  010767 

Inch. 
0. 
000067 
.000166 
.000134 
.000166 
.000167 
.000167 
.000166 
.000131 
.000166 
.000200 
. 00n0C7 
.003733 
.000767 
.000667 
.000500 
.000800 
.001200 
.001500 

Inch, 
0. 

Inch. 
0. 

Ihitisllosd. 

0. 

.000033 

.000033 

HIastic  limit 

* 

Ultimate  ntrenj^h. 

I 

1 

--• 

J 


{ 

» 

! 

i       : 


Failed  by  triple  flexure. 


i 


HASSHESS  AVD  SPECIFIC  OKAVITT. 


Marks. 

Hardnesa. 

Specific 
gravity. 

8  R*  At  M  R,.  M 

21.64 
15.20 
20.03 
20.47 
18.38 
20.70 
^    22.64 
21.40 
17.90 

7.8673 
7.8639 
7.8572 
7.8536 
7.Hr>98 
7.8660 
7.8496 
7.8494 
7.8625 

^    A«>9     •^i    ^j»    Mja    ...........  . 

8  R«   t     B  R.M 

8  R«  <r     B  Ri-M 

8  R*  A.  MR,  M 

8  K*  T     BR.M 

8  iC  •!     B  R«M  

«  K-Ui  R*M 

A  rI  Aa  M  B^M 

ixilj'Ba  B'M 

i! 


I  >      * 


10-INCH  WIRE-WODND  RIFLE. 


SPECIMENS  FROM  TUBE,  JACKET,  AND  HOOPS. 


61 


»;'. 


r 


\.' 


fi 


■    li: 


' 


< 


;  i  £1 


:l 


(■ 


r      ■■ 


■i 

^ 


rA 


T 


\ 


i. 


CM 

m 


<D 


^  1 
g  ^ 


r^ 


I 


I 


Marks,  "V^BT 

I>iaiDeter,  ".564. 

Sectional  ana,  .25  aqaare  iooh. 

Ganged  len^fi,  4". 


10-iHCH  WISE-WOUND  Rll'LE. 
Ko.  3058. 


■"*"-'  /.,._  ..  u 

Feniuent 

Mt 

SeiDUk*. 

Toiil. 

j^T"/""™'-  'i 

IK 

« 

KM 

It.  30 
MM 

KM 

LM 

SS 

MM 

ss 

i!'** 

J0,00t   /     .0DO22S 

0OOI7S 

000200 
ODOOM 

oootKs 

OOOI29 
000 IIM 

oooizs 
ooosso 

OOOOGO 

001190 

00IK5 
0018U 

0022M 

oo2m 

0O242B 
O02775 
OOSIM 
003JM 
003200 

oot£sa 

OOM 
OOM 

S!tJ 

oioo 

0175 

0. 

/»&. 

Blartlo  limit. 

sow 
Mm 

17,  DM 

filIM 
»,«M 
(0,M 

Is 

4e.M0 

1 

M.M 
K.M 
ROM 

w,«» 

as 

/      .OOIZ25 
:  001279 

.•sis 

.ooieso 

.ooazoo 

.0O2S7S 
.0O352S 
.l>0*07& 

:  008175 

.010000 

.012000 
.0142SO 
.Olo:r75 
.0187OO 
.O-illiS 
.0Z39OO 

.oOTooo 
.a3o-.uo 
.a33»M> 

.o:»ooo 

.WKWM 

.WOIIS 

.000126 

M\M  \ 

a.m 

1 v" 

^•(■la  nr  loch  after  mptni 
■WNlnpcr  Inch  '"^*£^**?i5 


C\ 


y 


1 


64 


lO-lNCH    WIRE- WOUND    KIFLE. 


ISO.  oU59. 

Marks,    3^,0 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4". 


'.T 


u^ 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

9,000 

9.250 

9.600 

0,750 

10,000 

10.250 

10.500 

10.750 

11.000 

11.250 

11.500 

11.750 

12.000 

12,250 

12,500 

12,750 

13,000 

13.500 

U,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,600 

18.000 

18,500 

19,000 

19.500 

20,000 

20,500 

21,000 

21,600 

22.000 

22,460 


Per  sqaare 
incD. 


Poundf. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
86,000 
37.000 
38.000 
38,000 
40,000 
41, 000 
42,000 
43.000 
44,000 
45.000 
46.000 
47,000 
>8,000 
49,000 
50,000 
61,000 
52,000 
54.000 
66,000 
58.000 
60.000 
62,000 
64,000 
66.000 
08,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
89.840 


Elongation 
per  inch. 


Ineh. 

0. 

.000125 
.  000275 
.000675 
.001000 
.001225 
.001250 
.001275 
.001325 
.001375 
. 001425 
.001450 
. 001475 
.001500 
.001550 
.  001575 
.001650 
.001700 
. 001775 
.  004500 
.007000 
.007450 
.008376 
.010000 
.011876 
.013875 
.015925 
.  018000 
.0204-^5 
.023000 
.025500 
.028500 
.031625 
.036000 
.039000 
.043500 
.040125 
.058750 
.0650 
.0750 
.0950 
.1475 


Suocesflive 

elongation 

per  inch. 


Inch. 

0. 

.000125 
.000150 
.000400 
.000325 
.000225 
.000025 
.000025 
.000050 
.000050 
.000050 
.000025 
.000025 
.000025 
.000050 
.000025 
.000075 
.000050 
.000075 
.002725 
.002500 
.000450 
.000625 
.0U1625 
.001875 
.002000 
.002050 
.002075 
.002425 
.002575 
.002500 
.003000 
.  003125 
.003375 
.  004000 
.004500 
.005625 
.004625 
.011250 
.0100 
.  0200 
.0525 


Permanent 
set. 


0. 


Ineh. 


0. 


0. 


Successive 

permanent 

set. 


Ineh. 


0. 


Bemarks. 


Initial  load. 


Elastio  Umlt. 


Tensile  Htrength. 


•< 


■J 


General  sumniary. 

Tensile  stren gth  per  square  inch  of  original  section poimds. .    89, 840 

Elastio  limit  per  saaare  inch  of  original  section do...    48,000 

Elongation  per  incn  after  mptare- inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001775 

Seduction  in  diameter  at  point  of  mptare do...        .164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  ofrupture 1".85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ."41,*  ".17,  ".IS 


1 

I 


■V 


^'t, 


N 


10-INCH    WIRE-WOUND    KIFLE. 


(>5 


No.  3900. 

Marks,   b  t,  m 

Thsmeterf  ''.564. 

SectioDal  area,  .25  square  inch. 

Gauged  leDg'tb,  4'\ 


Applied  lomdm.         I 

j Slonjaration 

Pertqaare      per  iucii. 


Total 


1.250 
2,500 

s,ooa 

7.500 
IL750 
1.000 
•.2S0 
1.500 
1,750 
10.000 
10. 250 
10.500 
10,751 
II.OmO 
1I,2S0 
11500 
12L0(O 
1X500 
13,060 
USOO 
14,(100 
14.560 
15k  000 
15. 5M 
Mi  000 
liSOO 
17,000 
17.500 
1«.I00 
1&50I 
10,100 
^500 

aa^ooo 
at5M 


irMOj 
inek. 


Pounds. 
1,000 
5,000 
10^  000 
20.0OO 
30.000 
35,000 
96.000 
37  000 

3?,  000 

39,000 

40,000 

41,000 

42.000 

43,000 

U,000 

4S.000 

4«,000 

48,000 

50,000 

52.000 

54.000 

S6,0U0 

98,0CO 

00.000 

62.000 

ei.ooo 

08,000 
68.000 
70,000 
T2.«00 
74.000 
76.000 
7e,000 
80,000 
^OOO 
82.040 


Inch. 

a 

000125 
000300 
000675 

ooiooo 

OOI2O0 
OO1250 

ooiarrs 

OO13O0 
DO  1-426 

ooi  r»do 

003500 
0043-25 
0O-5176 


f>O6S»50 
OOS675 
OllOOO 
013125 
01S500 
017500 

oaoooo 

022750 
0-25750 
028700 
032500 

a3e5oo 

041250 
<>4a875 
aS3250 

oeoO 

0750 
O025 
13-25 


Snoee>Mive 

eloozatioQ 

per  inch. 


JndL 
0. 

.000125 

.000175 

.000375 

.000325 

.000200 

.000050 

.  000025 

.000025 

.000125 

.000125 

.001125 

.000«25 

.000825 

.000850 

.000750 

.001025 

.001725 

.002325 

.002125 

.002375 

.002000 

.002500 

.002750 

.003000 

.002950 

.003800 

.004000 

.004750 

.005625 

.006375 

.011750 

.0100 

.0175 

.0400 

.0225 


Permanent 
set. 


Inch 


0. 


0. 


Saccessivo 

periuAuent 

set. 


0. 


Inch. 


.000275 


Bemsrks. 


Initial  load. 


Blasiio  limit. 


.000275 


Tensile  strength. 


General  eummary. 


tt^Umt.^^u  ...»  -«M«vw  ineli  of  original  section pounds..    82,040 

weter of  brokeo  »arf«o« -*- /'/  i*iV/V'»"/»*qo*»  «  la 

a«ptmi  ofiocfa  0eetM»o« ^**    '^'     **"  •  •" 

a.  Ex. 


1 
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10-INCH   WIBE- WOUND   RIFLE. 


No.  3961. 


Marks,  ^b'tT?"^ 
Diameter,  '^564. 

Sectional  area,  .25  square  inclu 
Gauged  length,  4'^ 


Applied  loads. 

EloDgation 
per  inch. 

Saooeaatve 

elongation 

per  Inch. 

Permanent 
aet. 

SaocesaiTe 

permanent 

aet. 

*   Remarks. 

Total. 

Peraquare 
incn. 

Founds. 

250 

1,250 

2.500 

5^000 

7,000 

8.750 

9.000 

9.250 

9,500 

9.750 

10,000 

10,250 

Poundi. 
1.000 
5.000 
Jj.OOO 
20,000 
30,000 
85^000 
36.000 
37,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
40.000 
48,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
84»040 

Inch. 
0. 

.000125 
.000275 
.000075 
.001025 
.001250 
.001275 
.001300 
.001425 
.001500 
.001700 
.001900 
.002250 
.002800 
.003625 
.004100 
.004750 
.006625 
.008500 
.010625 
.012500 
.014500 
.016700 
.019200 
.021750 
.024626 
.027750 
.031250 
.035000 
.039125 
.043750 
.0500 
.0575 
.0676 
.0800 
.1050 
.1500 

Inch. 
0. 

.000125 
.000150 
.000400 
.000350 
.000225 
.000025 
.000026 
.000125 
.000075 
.000200 
.000200 
.000350 
.000550 
.000825 
.000475 
.000650 
.001876 
.001875 
.002125 
.001875 
.002000 
.00221H) 
.002500 
.002550 
.002875 
.003125 
.008500 
.003750 
.004125 
.004625 
.000850 
.0075 
.0100 
.0125 
.0250 
.0540 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Ehatic  limit 

■ 
Tensile  atrengtlL 

.000025 

.000025 

.000350 

.000325 

'    10,500 

10,750 

11.000 
11,250 
11.500 
12.000 
12.500 
13.000 
13.500 
14,000 
14.500 
15.000 
15.500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,50U 
19,000 
19.500 
20,000 
20,500 
21,000 
21,160 

m 


.<s 


-SB 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,640 

Elasticlimit  per  aqnare  inch  of  original  sectiou do...    87,000 

Klongation  per  inch  after  mptare I inch..      .1935 

Elongation  jier  inch  under  strain  at  elastic  limit do.. .  .001300 

Redaction  in  diameter  at  point  of  rupture         do...       .164 

Redaction  in  area  after  rupiare,  per  centum  of  original  section 47.8 

Position  of  rupture ''.50  from  nock 

Character  of  broken  surface "^^£ 

Blougationof  inohaeotiona * «•*••..— ..".37**  ".15,  ".18.  "JS 


'J 

r 

li 

% 
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■^?i" 


>^ 


I.' 


i 


11 

*1 


68 


10-INCH  WFRE- WOUND  KIFLE. 


-H 


No,  3913. 

MarkH,  btcM 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  "A 


Applied  loads. 

Elottcation 
permch. 

SncoouiTe 
elongation 
per  inch. 

Permanent 
set 

SucoesalTo 

permanent 

Bet 

Remarks. 

Total. 

PerBqnue 
inco. 

Pounds, 

250 

1,260 

2,500 

6,000 

7,500 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

11,500 

12,001 

12,500 

18,000 

13,500 

14,000 

14,500 

15.000 

15,500 

16,000 

16,500 

17,000 

17,600 

18,000 

18,600 

19,000 

19,600 

80,000 

20,480 

Pounds, 
1,000 
6,000 
10.000 
20.000 
30,000 
86,000 
86,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48.000 
50.000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80,000 
81.920 

Inch, 
0. 

.000175 
.000350 
.000676 
.001100 
.001250 
.001300 
.001360 
.  001425 
.001650 
.  002075 
.002750 
.003860 
.004750 
.  006700 
.006500 
.007400 
.009260 
.  011625 
.013500 
.  015700 
.  Oi792S 
.020050 
.023500 
.026575 
.029950 
.033500 
.  037025 
.042625 
.048250 
.0650 
.0675 
.0760 
.0975 
.1660 

0. 

.000175 
.000176 
.000325 
.000425 
.000150 
.000050 
.000050 
.000075 
.000225 
.000425 

.ooor<5 

.001050 

.000950 

.000950 

.000800 

.000900 

.001850 

.002375 

.001875 

.002200 

.002225 

.002725 

.002850 

.003075 

.003375 

.003550 

.004425 

.004700 

.005625 

.006750 

.0125 

.0d75 

.0225 

.0575 

Inch. 
0. 
0. 

Jneh, 
0. 

Initial  load: 
Elastic  limit. 

• 

w 

Tensile  strengtli. 

.000060 

.000050 

.000775 

.00U725 

•I. 


4 

•* 

% 


OeMral  summary* 

Tensile  strength  per  sqnaretnoh  of  original  section pounds..    81,9B0 

Elastic  Umit  per  square  inch  of  original  section do...    37.009 

Elongation  per  inch  after  rupture inch...      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001350 

Reduction  in  diameter  at  point  of  rnpturo  — do...       .1C4 

Reduction  in  area  after  rupture,  per  centum  of  original  section 4817 

Position  of  rupture "1  from  neok 

Character  of  brolten  surface silky 

Elongation  of  inch  sections..^ « ^....'M8|".14/'.20t''.3f* 


ITi 


4-: 


f, 
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10-INCH   WIRE-WOUND   RIFLE. 


No.  3965. 

Marks,  2^5  "^ 

Diameter  ''.564 

Sectional  area,  .25  square  incb. 

Ganged  length  ^". 


Applied  loads. 

Elongation 
per  fucb. 

Snccemive 

elooKiition 

per  incb. 

Penuanent 
set. 

Soocesaive 

permanent 

set. 

Bemarka. 

Toua. 

Par  square 
Inch. 

250 
1,260 
2,500 
6,000 
7,600 
8,760 
10,000 
10,260 
10,500 
10.790 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12.500 
13,000 
18,600 
14,000 
14,600 
15,000 
15,500 
16,000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,070 

i^ouncb. 

1,000 
6.000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
62,000 
64.000 
66.000 
68,000 
80,000 
82,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88.000 
88,000 
68,280 

0. 

.000150 
.000360 
.000726 
.001026 
.001225 
.000375 
.001400 
.001425 
.001476 
.001526 
.001660 
.001575 
.001675 
.004250 
.005600 
.006750 
.008276 
.010185 
.011050 
.013775 
.  015950 
. 018250 
.020300 
.022876 
.026500 
.028375 
.031875 
.036600 
.039500 
.044000 
.040625 
.0560 
.0875 
.0800 
.1076 
.1826 

0. 

.000150 
.000200 
.000376 
.000300 
.000200 
.000150 
.000025 
.000026 
.000050 
.  OOU050 
.000025 
.  000(j25 
.000100 
.00i;575 
. 001250 
.  001250 
.  001526 
.  001850 
.  001825 
.001825 
.002175 
. 002300 
. 002050 
.002575 
.  002625 
.002875 
.  003500 
.003626 
.004000 
.0045UO 
.005626 
.005375 
.0126 
.0125 
.0276 
.0250 

Inch. 
0, 

0. 

• 

Inch, 
0. 

Initialload. 
Elastic  limit 

Tensile  atrangth. 

0. 
0. 

««•«•■««     • 

* 

\ 


General  Mmtmory. 

Tensile  strength  per  square  inch  of  original  section : ponnda  .    88,2W» 

Elastic  limit  per  sanare  inch  of  original  section do...    46.000 

Elongation  per  inch  after  raptore inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001575 

Eeduction  in  diameter  at  point  of  rapture do  ..        .174 

Beduction  in  area  after  rupture,  per  centum  of  original  section 62.2 

Position  of  rupture "1.20  from  n^'ek 

Character  of  broken  snrfaoe silky 

Elongation  of  inohaectiona ...".0e,'Ml,"Jt4,".3r 


3 
3 
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10-INCH   WIRE-WOUND   RIFLE. 
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MarkHy 


No.  3966, 

10  WBT 
M  T.   M 

Diameter,  ''.564. 

Sectional  area,  .^5  sqnare  inch. 

Ganged  lengthy  4". 


Applied  UmAt 


I 


T«(aL 


Per  Aqiuire 
incii. 


JEloDjEratJoxi 
per  ineb. 


Sncwroive 

elongation 

per  iocb. 


Permanent  ^"f;f,*"*^t 
•**•        '       set. 


Bemarks. 


350 
1,250 

7.500 
8.7SO 
U.OOO 
10,250 
10.300 
10.75O 
11, 

11,500 
11.750 
12.000 

ii;5O0 

13,000 
13,500 
14.000 
14.500 
15,000 
15.300 
1«,0«0 
10,500 
17.000 
17,500 
18.000 
18.500 
19,000 
10.500 


90.900 
21,000 
21,500 
22.000 
2X500 
2X«1« 


1,000 
fl^OOO 
10. 000 
20,000 
30,000 
35,000 
40.000 
41,000 

42;ooo 

43,000 

4iOOO 

45^000 

46.000 

47,000 

48,000 

48,000 

50,000 

52,000 

SiOOO 

56,000 

58,000 

•0,000 

62,000 

64,000 

66.000 

68,000 

76,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82.000 

84,000 

80,000 

88.000 

00.000 

80.440 


a 

0O0125 
00027» 
000575 
OOOO^S 
OOllOO 
001275 
001300 
00132S 
001850 
001400 
001475 
001600 
001ft25 
0010T5 
004CM>0 
0O49S0 
007^290 


OtOTSO 
OI3TOO 
0 14375 
016250 
01H460 


0:23250 

O2e0<M> 

028750 

031750 

O3>6550 

O39OO0 

043750 

040375 

<|i550 

CKr75 

OtKlO 

1150 


Indi. 
0. 
.000125 
.0001.50 
.000300 
.000400 
.000125 
.000175 
.000025 
.000025 
0. 
.000050 
.000076 
.000026 
.000025 
.000050 
.002325 
.000950 
.002)00 
.002250 
.001250 
.002950 
.000675 
.001875 
.002200 
.002175 
.002026 
.002750 
.002750 
.003000 
.004800 
.002450 
.004750 
.005025 
.005626 
.0125 
.0126 
.0350 
.0276 


Inch. 


0. 

a 


Inch, 


0. 
0. 


InitiAlload. 


Elastic  limit. 


Tennile  strenj^b. 


General  Bvmmary, 
rrm^Btn>BKthT^m€itu.T^ir,c.^^^^^S^^^^ - PO'*"^^  •      ^JJ® 

SSSS5^5rchn^^'?S^»Vi.^"S^  t-    '""''^ 

SSS^'onSil^^'i^^i^:;- granular  60 per  cent, eUkyoWicjne4pyer^^^^ 


u 
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10-INCH  WIRE-WOUND  RIFLE. 


i 

h 


No.  3967. 

Marks,  Vxf  ? 

Diameter,  ",564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'^ 


Applied  loads. 

BloD|;atioii 
per  inch. 

Snccesaive 

elongatioii 

per  inch. 

Permanent 
set 

Snooessire 

jMrmaaent 

set 

Semarkji. 

Total. 

Por  sqaftre 
inch. 

Pound*, 
250 
1,260 
2,500 
6,000 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12.000 
12.250 
12.500 
18,000 
13,600 
14,000 
U.-'iOO 
15,000 
16,600 
16,000 
10.600 
17.000 
17,600 
18,000 
•18.500 
19.000 
10.600 
20,000 
20,500 
21,000 
21,500 
21,900 

Pound*. 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40.000 
47.000 
48,000 
49.000 
50,000 
62,000 
64,000 
56,000 
58.000 
60,000 
62,000 
64.000 
60,000 
68,000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80.000 
82,000 
84,000 
86,000 
87,000 

Inch. 
0. 

.000125 
.000275 
.000626 
.001000 
.001150 
.001275 
.001300 
.  001325 
.001375 
.001425 
.001625 
.005260 
.005850 
.006275 
.006950 
.008075 
.010000 
.U11875 
.018750 
.016000 
.018000 
.020375 
.022800 
.025500 
.028375 
.031260 
.034760 
.038500 
.043375 
.048375 
.0550 
.0675 

.on6 

.0950 
.1475 

Inch, 
0. 

.000125 
.000150 
.000350 
.000375 
.000150 
.000125 
.000025 
.000026 
.000060 
.000050 
.000200 
.003625 
.OOOGOO 
.000425 
.000675 
.001125 
.001925 
.001875 
.001875 
.002250 
.002000 
.002375 
.  002475 
.002700 
.002875 
.002875 
.003500 
.003750 
.004875 
.006000 
.006625 
.0125 
.0100 
.0175 
.0526 

InelL 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elattio  limit 

Tensile  strongth. 

Oi 
0. 

\ 

i: 


General  aummary. 

TnoAile  ntrenjirth  per  square  inch  of  orifdnul  section  ponnds..    87,800 

ElRatlc  limit  per  souHre  inch  of  oricinal  section do...     44,000 

EIoiigAtioD  per  Incti  after  ruptare inch..      .2009 

£lon):atiou  i»cr  inch  under  Htrain  at  elastic  limit. ..: do...  .001425 

Keduction  in  diameter  at  point  of  rupture do...        .114 

Ko«laction  in  area  a ft-«r  rupture,  p«r  centum  of  original  section 36.4 

Position  of  rupture 2".  20  (Vom  neok 

Chamcturc  of  liroken  surface silay,  oblique 

EiongaUoo  of  inch  sections ".14»".32*,".2:>,".14 


r 
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10-INCH   WTRE-WOITND    RIFLES. 
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No.  3968, 

mswKSy    If  T,  O 

Diameter,  ^'.564. 

i^taonal  area,  .25  square  inch. 

Gaaged  length,  4^^ 


^ppUed  Joads. 


ToteL 


FMtnds. 

1.250 
2,500 

7,500 
S.750 
10.  0*0 
10,25« 
16.S60 
16;  750 
11,000 
11,250 
11,509 
11,750 
12.000 
12,250 
12,600 
13,000 
13,500 
14.000 
14,900 
I5u000 
15.500 
1«,000 
16.500 
17,000 
1X500 
18.000 
18,500 
11,000 
11.500 
21,000 
20.5J0 
21.000 
21,5flO 
21,720 


/ 


Peraqoare 


»r»qtt 
jneli. 


Poundt. 

1,000 

5.000 
lo.ooo 
20.  (Ml 
30.000 
85,000 
40,000 
41,000 
42,(100 
13,000 
UOOO 
48^000 
46^000 
47,000 
4)i.0OO 
40,000 
S0,0OO 
62.000 
54.000 
56,000 
5R,00O 
M,000 
02.000 
ftiOOO 
•8,000 
66.000 
70,000 
72.000 
74.000 
7«kOOO 
78,000 
30,000 
82.000 
M.0OO 
80^000 
88,880 


£loii  irat  ion 
inch. 


O. 

.00012."^ 

.  OUV27t> 

.000600 

.OOlUOO 

.  001150 

.00127S 

.00132S 

.GO]  375 

.001425 

.  001475 

,,001500 

.001525 

.001750 

.00175O 


. 011700 

.013700 

.OlOOOO 

.  018125 

.020500 

.023250 

.0i2(K)OO 

.029125 

.033000 

.030000 

.040500 

.045000 

.051250 

.0575 

.0700 

.OS25 

.X075 

.lOOO 


SncceBsive 

elontratiod 

per  inch. 


Tneh. 
0. 

.000123 

.mwiso 

.  0lKt325 

.000400 

.000150 

.000125 

.000050 

.000050 

.  000050 

.000050 

.000025 

.000025 

.000025 

.000200 

.005000 

.001875 

.001023 

.002050 

.002000 

.002300 

.002125 

.002375 

.002750 

.002750 

.003125 

.003875 

.003000 

.004.000 

.004500 

.000250 

.006250 

.0125 

.0126 

.0250 

.0525 


Permanent  ?"rf'*:'»»'^« 


aet. 


Inek, 


0. 
0. 


permanent 
set. 


Inch. 


0. 


Remarkfl. 


Initial  load. 


0. 
0. 


ElasUo  limit 


Tensile  strength. 


General  Bummary, 

•flestmrth  oer  soaare  incti  of  original  section pounds..    86,880 

StouPS™  ScW  at  origin  J  section .do...    47  000 

ffi  E  iS  SSSl/rSSS^reUstic  ii^n^^^ 

SS^lJdtoet^^  point  of  raptare......    do...         164 

IsSataM^aSerraptttre,  per  centum  of  original  section 49.7 

Wsaofmptiire.-.^ • *"^~"?:?S^ 

meter af  broken  wnrfmct^ 'ii'i^'n{k"n'l^n\ 
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10-INCH  WIRE-WOUND   RIFLE. 


No.  3969. 

Marks,  Vt.V- 

Diameter,  ".664. 

Sectional  area,  .25  nqnare  inch. 

Gauged  length,  4". 


Applied  loads. 

BloDgotion 
per  iDoh. 

•Sacceiwtfve 

elonsHliuii 

perluch. 

Permanent 
■et 

BuoeeMlTe 

pennanent 

set. 

Total 

Per«qaBre 
inon. 

Povndi. 
250 
1,250 
2,600 
6,000 
7,500 
8.750 
10,000 
10.250 
10,600 
10,760 
11,000 
11.250 
11,500 
11,760 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16.500 
17,000 
17,600 
18.000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
21,700 

Pound*. 
1,000 
6,000 
10,000 
20.000 
30.000 
85.000 
40.000 
41.000 
^000 
48,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49,000 
50,000 
62,000 
54.000 
66,000 
58.000 
60,000 
62.000 
64,000 
66.000 
68.000 
70.000 
72.000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
86,800 

Inch. 
0. 

.000125 
.000300 
.000675 
.001025 
.001200 
.  001375 
.001425 
.001450 
.001476 
.001525 
.001576 
.003500 
.005026 
.006000 
.006500 
.007675 
.009625 
.011026 
.013500 
.015600 
.017800 
.020775 
.023750 
.025626 
.028750 
.031876 
.035626 
.039575 
.044500 
.051000 
.058280 
.0700 
.0825 
.1075 
.1460 

0. 

.000126 
.000175 
.000375 
.000350 
.000175 
.000175 
.000050 
.000026 
.000026 
.000050 
.000050 
.001925 
.001625 
.000973 
.000500 
.001175 
.001950 
.002000 
.001875 
.OOiOOO 

.ooj:ioo 

.  002975 

.001975 

.  002H76 

.003125 

.003125 

.003750 

.OOSOfiO 

. 0049^5 

.006500 

.007250 

.  011750 

.0125 

.0250 

.0375 

Ineh, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

0. 
0. 

Teosilo  siren  eib. 



Cttnerdl  summary. 

Tensile  fitrenfirth  per  square  Inch  of  orifftnal  section .' ponnda..    86,809 

Elastic  limit  por  sau&re  inch  of  originafaeotion do. ...    45,000 

Elonjratlon  per  fucti  after  rupture inch..      .9176 

Bloiigation  per  inch  under  strain  at  elastio  limit do 001675 

Keduction  in  diamfter  at  point  of  rupture do....       .184 

Bednclion  in  area  after  rupture,  per  centum  of  ori|;inal  section , 54.0 

Position  of  rupture 2"  from  neck 

Chaiacterof  brolcen  surface silky 

Elongation  of  inch  sections ".16^ ''.4S*,  ".16^  ".13 


lO-INCB  WIRE-WOUND   RIFLE. 
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No.  814. 
Marks,  >«3\«  T 

Length.  o^\ 

Diameter,  '\798. 

SectioDal  area^  .50  sqaare  inch. 

Gaaged  lengthy  3'\ 


AppUedkMdai 


Pomdli. 
500 

^500 
S,t09 
7,5ai 
II.  NO 
12,500 
1^000 
14500 
HOOO 
U.500 
17,  W 

n.soo 

MLOOO 
U,500 
18,000 
USOO 
30.000 
20,500 
21,000 
21.500 
22,000 
22,800 
28.000 
28.S00 
21.000 
M,SO0 
25^000 
38^050 


Per 


rtoa 
fnoi. 


nara 


n  per 

lOD. 


1,000 

15.000 

20,000 

25^000 

so,  000 

21,000 

32,000 

33^000 

34,000 

3S.000 

30,000 

87,000 

38,000 

89,000 

40,000 

41,000 

42.000 

43,000 

44,000 

45,000 

4C0OO 

47,000 

48,000 

49,000 

SO,  000 

78,100 


JncK. 
0. 

.0001417 
.000339 
.000500 
.0OOO&7 
.000633 
.OOIOOO 
.001033 
,001007 
.001100 
.001133 
.0Oll«T 
.001200 


.00L3OO 

.001333 

.001400 

.001500 

.001633 

.OOITOT 

.003000 

.006«KIO 

.006SOO 

.007000 

.0O7TOO 

.008500 


Socce«siTe 

oompreH- 

aioii  per 

Incn. 


Tneh. 
O. 

.000167 
.000166 
.OO0167 
.000167 
.O(W106 
.000167 
.000038 
.000034 
.000033 
.  000033 
.000034 
.000033 
.  000033 
.  000067 
.  O000S3 
.000077 
.  OOOIOO 
.O00133 
.000184 
.001233 
.  003000 
.  000600 
.000400 
,000700 
.  000800 
.  OOIOOO 


PermMiexit 

Mt 


/ndk. 


0. 


0. 

"".'ooooot' 


000133 


,000300 


SucooMive 
p«nnuient 

-       00t. 


Inch. 


.060067 


,000066 


.000167 


BeniTka. 


Initial  loud. 


RluUc  limit. 


Ultiraate  Btr«ngih. 


Failed  by  triple 


s    * 
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lO-IKCH  WIRE-WOUND   RIFL£. 


No.  815. 

Marks,  ''^^fj 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch* 

Ganged  length,  3''. 


Applied  loads. 

Coraprea- 

Bion  per 

inon. 

SaooeadTe 

oomprea- 

aion  per 

incu. 

Permanent 
aet. 

SaoceaaiTe 

permanent 

set. 

4 

Bemarka. 

Total 

Per  Muare 
inch. 

Poutida, 
500 
2.500 
6.000 
7.500 
10.000 
1^500 
15.000 
17,500 
18,000 
18.600 
19.000 
19.500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
23.000 
23,500 
24.000 
24.500 
25.01J0 
39,520 

Pounda. 
1,000 
6,000 
10.000 
15.000 
20,000 
25,000 
80,000 
36.000 
36,000 
87,000 
88,  too 
39.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45.000 
46,000 
47.000 
48,000 
40,000 
50,0U0 
70.040 

Inch. 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000983 
.001100 
.001133 
.001167 
.001200 
.001233 
.0C1300 
.0013(77 
.00150) 
.001600 
.001700 
.001067 
.002500 
.0033:i3 
.004500 
.005800 
.007233 

Inch, 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000106 
.(300167 
.000033 
.000031 
.000033 
.000033 
.000007 
.000067 
.  0001.73 
.0101  UO 
.000100 
.000267 
.000533 
.000833 
.001167 
.  001300 
.001433 

Inek, 
0. 

Jneh. 
0. 

Initial  load. 

filaatioUnit. 
UlUnate  atren^th. 

0. 

0. 

.000067 

.000067 

Failed  by  triple  flexure. 


10-INCH    WIRE-WOUND   KIFLE. 
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JSo.  810. 

Marks, '•Ji?^ 
LeDgth,  4".27. 

Diameter,  '^798. 

Seetiooal  area,  .50  square  inch. 

Ganged  length,  3^^. 


Applifldlfllds. 


Per 


7.SI0 
1C,IB0 

12,500 

r.sM 
laooi 
i&uo 

19,  Mi 
2i,sao 

21,  IM 

asm 

22,180 

22,  SM 
Q,NO 
8,900 

HMO 
H400 
2S.000 


1,000 

10.000 

1^000 

20,000 

SS^OOO 

30.000 

35,000 

30^000 

37.000 

3^000 

30.000 

40,000 

41.000 

42,000 

43,000 

44.000 

45.000 

48.00C 

47,000 

48,000 

40,000 

M,00O 

»,90O 


sion 


1  per 
on. 


000700 
000807 
€M>1033 


001067 
OOllOO 

001133 
001107 
001200 
001333 
001500 
00-2867 


.00O767 


Suooaiaiye 

oomprM- 

•ionper 

inch. 


Inch. 
0. 
.000067 

.000106 
.000134 
.000160 
,000107 
.000167 
.000166 
0. 

.000034 
.000033 
.000083 
.000034 
.000033 
.000133 
.000167 
.001367 
.000466 
.000567 
.000667 
.000633 
.000767 
.000800 


Permaiwot 
set. 


Inch, 


0. 


0. 


Sacoesaive 

permanent 

eel. 


Inch. 


0. 


Semarks. 


TuitiAl  load. 


Elaatio  limit. 


Criifmate  Rtrength. 


rii; 


i\ 


V 


I  ! 


Failed  by  triple 


M 


!  t 


.1 


t  . 


n 


'V. 
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10-INCH   WIRE-WOUND   HIFLE, 


No.  817. 

Marks,  i^^H*/ 

Length,  i!'A2. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Oaaged  length,  3''. 


Applied  loads. 

Compres- 
sion per 
inon. 

Sttcoesslve 

oompres- 

sionper 

inon. 

Permanent 
set 

Sucoessivo 

permanent 

set. 

Komarks. 

Total. 

Per  •QOftre 
inon. 

Poundt. 
600 
2,600 
5,000 
7,600 
10,000 
12,600 
16^000 
17,600 
18,000 
18,500 
10,000 
10,600 
20,000 
20,500 
21,000 
21,600 
22.000 
22,500 
23.000 
23.500 
24.000 
24.500 
25,000 
43,400 

Pound*. 
1,000 
5.000 
10.000 
16,000 
20,000 
25.000 
80,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
4^000 
46,000 
47,000 
48,000 
40.000 
50,000 
86,800 

Inek. 
0. 

.000188 
.000267 
.000433 
.000600 
.000767 
.000033 
.001133 
.001167 
.001200 
.0012:43 
.001300 
.001433 
.001667 
.001788 
.002333 
.003600 
.004407 
.005067 
.005833 
.006567 
. 007433 
.008467 

Inch. 
0. 

.0001^3 
.000134 
.000166 
.000167 
.000167 
.000166 
.000200 
.000034 
.000033 
.000033 
.000067 
.000133 
.006134 
.000166 
.000600 
.001267 
.000867 
.000600 
.000766 
.000734 
.000866 
.001034 

Inch. 
0. 

Inch, 
0- 

Initial  load. 

Blastio  limit. 

• 

Ultimate  strengtb. 



0. 

0. 

.000200 

.0U0200 

Failed  by  triple  flexure. 


10-INCH    WIRE-WOUND   EIFLE. 
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No.  818. 


Marks, 


lOWBT 
1CT,I 

Length,  5^'. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total 


Parndt. 

500 

2.5ao 

7.5W 
10.  MO 
12,509 

17.  SM 

»,m 

21,0N 
21.  SM 

n,m 

22,500 
33,060 
23,590 

KSOO 
29^0lO 
21^900 
21^000 
tf,MO 


PwMUArei 


Coflnpr««- 


Founds. 
1.000 

5.ooa 

10.000 

l^OOO 

90,000 

25,000 

M.00O 

25.000 

40,000 

41.  COO 

42.000 

43,000 

44,000 

45.000 

46,000 

47.000 

48.000 

4«,00O 

SO.  600 

51,000 

52,000 

81, 


O. 


O0O1S3 
00O267 


000600 
000707 


OOllOO 
001333 


OO140O 
001433 
0014ir7 
<M>1500 
001507 
001807 
O034OO 


007100 
007007 
008500 


SdccesaiTe 
oompTM- 
■ioB  per 


IndL 
0. 
.000138 
.000184 
.000160 
.000167 
.000167 
.000160 
.000167 
.000233 
.000034 
.000033 
.000083 
.000034 
.000033 
.000067 
.000300 
.001533 
.003333 
.000367 
.000567 
.000833 


Failed  by  triple 


Permaneiit 

Mi. 


InOL 


SoeceMire 

peraaneat 

set. 


Inch. 


0. 


.000033 


.000067 


.000033 


.000034 


Bemarks. 


InituJload. 


ElasUo  limit 


Ultimato  Btreugtli. 


» >   t  '^ 


I 
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lO-lNCH    WIRE-WOUND   KU?LE. 


No.  819. 

MarkSf   ^  'f  Q 

LeDgtb,  5''. 

Diameter,  ''.798. 

SectioDal  area,  .50  square  inch. 

Gauged  length,  3''. 


Applied  loadB. 

Conipreft* 

siOD  por 

inob. 

Successive 
compres- 
sion per 
incn. 

PermanAnt 
set. 

Bneoeaslye 

permaitent 

set 

Remarks. 

Total. 

Pernqaftre 
inch. 

Pounds. 
600 
2,600 
5,000 
7,600 
10.000 
12.600 
15.000 
17,600 
20.000 
20,500 
21.000 
21.600 
32,000 
22,600 
23,000 
23. 500 
24.000 
24.500 
26.000 
25.500 
26.000 
33.710 

Pounds. 
1.000 
5.000 
10.000 
15,000 
20.000 
26,000 
30.000 
36, 000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
4A,000 
40,000 
60,000 
51,000 
62,000 
77.420 

Inch. 
0. 

.000133 
.000267 
.000433 
.000567 
.000733 
.000900 
.001033 
.001167 
.001200 
.001233 
.001233 
.001267 
.001300 
.001338 
.001367 
.001367 
.003667 
.005667 
.000333 
.007100 

Inch. 

0. 

.000133 
.000134 
.000166 
.000134 
.000166 
.000167 
.000133 
.000134 
.000033 
.000033 

0. 
.000034 
.000033 
.000033 
.000084 

0. 
.002200 
.002100 
.000666 
.000767 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

Elasiio  limit. 
Ultimate  strength. 

0. 

0. 

0. 

• 

•• ■•■•.••••a 

Failed  by  triple  flexure. 


I 
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10- INCH   WIRE- WOUND   BIFLE. 


10-IHGH  WIBE-WOXJFD  BIFLE. 
Jacket. 


No.  4217. 

Marks,  ^Sc^fo^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3". 


Applied  loitdfl. 

Elongation 
per  inch. 

Sacceaeive 

elongation 

perlnoh. 

Permanent 
set. 

Snooessive 

permanent 

aet. 

Total 

PerMOftre 
inch. 

Semarka. 

Foundt, 

250 

1.250 

2,600 

3,760 

5.000 

6,250 

7,500 

8,750 

10,000 

11.260 

12,500 

12,750 

13,000 

18,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,760 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
19,000 
20,000 
21,000 
21,940 

PoundM. 
1,000 
S.O0O 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
46.000 
50,000 
51,000 
52LO0O 

63,000 
54,000 
55.000 
56,009 
67,000 
68,000 
68.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
76,000 
80.000 
84.000 
87,766 

Jneh, 
0. 
.000100 
.000300 
.000500 
.000667 
.000888 
.  001033 
.001200 
.001367 
.001667 
.001938 
.001067 
.002067 

.002167 

.002267 

.002400 

.002600 

.002767 

.003033 

.003267 

.003700 

.004600 

.005667 

.006067 

.008400 

.010000 

.0167 

.0287 

.0800 

Ineh. 
0. 

.000100 
.000200 
.000200 
.000167 
.000166 
.000200 
.000167 
.000167 
.000800 
.000266 
.000034 
.000100 

.000160 

.000100 

.000133 

.000200 

.000167 

.000266 

.000234 

.000433 

.000900 

.001067 

.001300 

.001433 

.001600 

.0067 

.0100 

.0033 

Inetu 
0. 

a 

Inch. 

a 

IniUalload. 

Slaetle  limit.   Not  weU 
defined. 

Tensile  stronii^tb. 

0. 

.000067 

.000067 

......  ...... 

General  eummary,  • 

Tensile  strength  per  square  inch  of  orisinal  section ponuds..    87,766 

Elastic  limit  per  square  inch  of  original  section  (not  well  defined) do. . .    S2, 0o6 

Elongation  per  incn  after  rapture inch..      .0367  | 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002067 

Reduction  m  diameter  at  pointof  rupture 014 

Kednctionin  area  after  ruptnre,  per  centum  of  original  section &0 

Position  of  rupture ".85f^mneek 

Cliaraoter  of  broken  surface granular,  dark  colored,  spongy  spot  at  circumference 

Elongation  of  inoh  sections ;.".06*,".08»".O2 
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10-INCH   WIRE-WOUND   RIFLE. 


Ko.  4219. 

Marks,  ^S^Vm' 

Diameter,  '^564. 

Sectional  area,  .25  square  IdcIl 

Ganged  length,  3". 


Appli^  loads. 

Elongation 
per  inoh. 

SncoessWe 

elongation 

perlnch. 

Permanent 
set 

SaooeseiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inOD. 

Poundt. 

250 

1.250 

2,500 

3.750 

6,000 

6,250 

7,600. 

8,750 

10.000 

11.250 

11.200 

11,760 
12,000 
12.250 
12,500 
12,750 
13,000 
13.250 
13.500 
14,000 
14,  5i/0 
16,000 
16.000 
17,000 
18.  000 
18,680 

Poundt. 
1,000 
6.000 
10,000 
16.000 
20.000 
25.000 
30,000 
35,000 
40,000 
45.000 
46.000 

47.000 
48,000 
49,000 
50,000 
51,000 
62.000 
53. 000 
64.000 
56,000 
66,000 
60.000 
64,000 
68,000 
72,000 
74,720 

Inch. 
0. 

.000188 
.000883 
.000500 
.000667 
.000900 
.001067 
.001267 
.001400 
.001667 
.001700 

.001800 

.001933 

.002033 

.002100 

.002267 

.002567 

.003667 

.005000 

.006700 

.008333 

.010400 

.0133 

.0238 

.0338 

Inch. 
0. 

.000183 
.000200 
.000167 
.000167 
.0002.33 
.000167 
.000200 
.000133 
.000267 
.000038 

.000100 

.000133 

.000100 

.000067 

.000167 

.000300 

.001100 

.001333 

.001700 

.001633 

.002067 

.0029 

.0100 

.0100 

Inch. 
0. 
0. 

Inch. 

Initial  load. 

EImMo  limit.    NotweU 
defined. 

Tensile  strcn^h. 

0. 

, 

.000033 

.000033 

General  ButMnary. 

Tensile  strength  per  square  inch  of  original  section pounds..    74,739 

Elastic  limit  per  square  inoh  of  originafseotion,  not  well  defined do ...    46, 600 ;' 

EloDgation  per  inoh  after  rupture inch..      .1^09^ 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001700 

Kednction  in  diameter  at  point  of  rupture do...       .014 

Reduction  in  area  after  rupture,  per  centum  of  original  section 5.4 

Fositlou  of  rupture I''.  1  from  neriK 

Character  of  oroken  surface granular,  dark-colored  spongy  metal  atone  side  of  specimen  1 

Elongation  of  inoh  sections ".04%  ".03,  ".08 


10-lKCH   WIBE-WOUND  RIFLE. 


iooal  area,  .35  sqoare  incb. 
1  leugtb,  3". 


;:«    I         «3i.iM)0 
' —    '        MOD* 

47.  MO 
W.MW 


___         _.  rAlBtof  raplnre 

Rafter  rapture. p« "nl"" o' "rtfUuil •oetlon „. 

w 4idl  silky,  buid  of  dark  ODlonil  nponKy  at 
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10-INCH  WIRE-WOUND   RIFLE. 


No.  4221. 

Marks,  Vxf/ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch, 

Oaaged  length,  S'\ 


Applied  loads. 

EloDgatioD 
per  inch. 

Bnccessiye 

elonfratioD 

per  inch. 

• 

Permanent 
net 

Snoceuive 
permanent 

aet. 

Emnarka. 

Total 

Per  sqnare 
iacn. 

Pounds. 

250 

1,260 

2,600 

3,760 

6,000 

6,250 

7,500 

8.750 

10.000 

11,250. 

12,000 

12,260 

12,500 

12,760 

13,000 

13,250 

13,600 

13,750 

14.000 

14,600 

15.000 

15,500 

16.000 

16,500 

17.000 

17.500 

18.000 

18,500 

19,000 

19  500 

20,000 

20.500 

21,000 

21,500 

22,000 

22.500 

23,000 

23,120 

Poundg. 
1,000 
5.000 
10,000 
15.000 
20.000 
26.000 
80,000 
35^000 
40,000 
45,000 
48,000 
49.000 
60.000 
61.000 
52,000 
53,000 
64,000 
55,000 
66.000 
68.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
92,000 
92,480 

In^ 
0. 

.000100 
.000267 
.000438 
.000567 
.000733 
.000933 
.001067 
.001267 
.001400 
.001600 
.001633 
.001700 
.001733 
.001867 
.002000 
.602167 
.002600 
.003667 
.006033 
.007983 
.010000 
.011667 
.014000 
.016333 
. 018667 
.021167 
.  024167 
.0267 
.0300 
.0338 
.0367 
.0400 
.0500 
.0600 
.0733 
.1000 
.1233 

Inch. 
0. 

.000100 

.000167 

.000166 

.000134 

.000166 

.000200 

.000134 

.000200 

.000133 

.000200 

.000033 

.000067 

.000033 

.000134 

.000133 

.000167 

.000383 

.  001167 

.002366 

.001900 

.002067 

.001667 

.  002333 

.002333 

.  002334 

.002500 

.003000 

.002538 

.0033 

.0038 

.0034 

.0033 

.OICO 

.0100 

.0133 

.0267 

.0233 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

•... •^••« ••• 

0. 

0. 

*«•*•»*••••* 

..... 

^  ^ 

Tensile  strengtb. 

1 


\ 

t 


General  summary. 

Tensile  strength  per  square  inch  of  original  section •. pounds..    92;,4M 

Elastic  limit  per  sqaare  inch  of  originu  section do...    61,00 

Elongation  i>er  incn  after  mptare inch..      .166l> 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00179 

Reduction  in  diameter  at  point  of  rupture do...       .lli 

Beduction  in  area  after  rupture,  per  oen  turn  of  original  section 41.f< 

Position  of  rapture ".5  from  neolc 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".11,  ".10,  ".29*' 


i 


meter,  ".564. 
WtioDSl  area,  .35  sqaare  iucli. 
Wgvd  length,  3". 
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lO-INCn  WIRE-WOUND  BIFLE. 


•rr 


No.  4223. 

Marks,  %Y 

Diameter,  '^560. 

SectioDsJ  area,  .246  square  inch. 

Gauged  length,  3". 


■•%  •* 


Applied  loAds. 

Rlongation 
perinoh. 

SaooMBive 

Permaneiit 

•et 

SaoceBsive 

permanent 

set. 

Remarks. 

TotiO. 

Pemqiuffe 
inon. 

eloneatioii 
per  inch. 

Pounds. 

246 

1,230 

2,460 

8,680 

4,820 

6,160 

7«880 

8.610 

0,840 

11.070 

11, 316 

11,568 

11.808 

12.064 

12.300 

12,702 

20,140 

PtnmdM. 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86.000 
40,000 
46,000 
46^000 
47,000 
48.000 
40,000 
60,000 
62,000 
81,870 

Indi. 
0. 

.000167 
.000867 
.000588 
.000783 
.000083 
.001183 
.001800 
.001600 
.001767 
.001800 
.001867 
.001067 
.002283 
.006400 
.011667 

Inch. 
0. 

.000167 
.000200 

.000166 
.000200 
.000200 
.000200 
.000167 
.000200 
.000267 
.000033 
.000067 
.000100 
.000266 
.004167 
.005267 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strengtJi. 

f  SI 


«i 


« 

f4 


General  nummary. 

Tensile  strength  per  sqoare  inch  of  orisinsl  section pounds..    81.870 

Elastic  limit  per  sqnare  inch  of  originu  section do...    48.000 

Elongation  per  inch  after  mptore inch..    0.1900 

Elongation  p^  inch  under  strain  at  elastic  limit do...  .001987 

Beduction  in  diameter  at  point  of  rupture do...       .150 

Beduction  in  area  after  rupture,  per  centum  of  original  section 49.3 

Position  of  rupture ".7fromneok 

Clisraoter  of  broken  surface ; silkj 

Elongation  of  inch  sections ".SS^i'MS^".!! 


^ 


it 


Diameter,  ".564. 
.SutLinal  area,  .25  square  inch. 
^(mI  I«ngcfa,  3". 
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10-INCH   WIBE-WOUND    BIFLB. 


Ko-  4226. 

Marks,  i^bI?^ 

Diameter,  '^564. 

Sectioual  area,  .25  square  in^h. 

Gaaged  length,  3". 


Applied  loads. 


ToUL 


PoimdM. 

260 

1,250 

2,500' 

8,750 

5,000 

e,2S0 

7,500 

8,750 

10,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

13.600 

18,760 

14,000 

14,500 

15,000 

16.500 

16,000 

10,500 

17,000 

17,500 

18,000 

18,600 

10.000 

19,  500 

20.000 

20,500 

21,000 

21,500 

22,000 

22,500 

22,780 


Per  BQ  n«re 
incn. 


Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
36,  too 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
80,000 
51,000 
62,000 
53,000 
64,000 
65,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86.000 
88,000 
90,000 
91,120 


Elonntion 
per  inch. 


Inch. 
0. 

.000183 

.000338 

.000500 

.000667 

.000833 

.001033 

.001267 

.001467 

.0017C0 

.001767 

.001833 

.001900 

.001033 

.002033 

.002067 

.002267 

.002400 

.002733 

.003067 

.003667 

.005267 

.007167 

.008600 

.010600 

.012600 

.015233 

.017167 

.019600 

.022000 

.025267 

.028933 

.032338 

.0360 

.0383. 

.0433 

.05S3 

.0067 


SnooeaeiTe 

elongation 

per  mch. 


Jneh, 
0. 

.00013.1 
.000200 
.000167 
.000167 
.000106 
.000200 
.000284 
.000200 
.000233 
.000007 
.000066 
.000067 
.000038 
.000100 
.000034 
.000200 
.000133 
.600333 
.000334 
.000500 
.001700 
.091900 
.001483 
.002000 
.002000 
.002683 
.001934 
.002433 
.002400 
.003267 
.003666 
.003400 
.002667 
.0033 
.0050 
.0100 
.0134 


Permanent 
aet. 


Inch. 


0. 
0. 


0. 


.000067 


Soooeaaiye 

permanent 

aet. 


Inch, 


0. 


.006067 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnda..    01,1 

Bnastlolfmitpersanare  inch  of  original  section do...    51,0 

Xlon (nation  per  inon  after  mptnre inch..      .08 

Elongation  per  inch  under  strain  at  elastic  limit do. .    .  0020 

Kednetion  in  diameter  at  point  of  mptnre do...       .0 

Bednction  in  area  after  rupture,  per  centum  of  original  aeotion 18 

Position  of  ruptnre ".4fh>m  nei 

Chazacter  of  hroken  surface. ..  granular,  flaky  surface,  70  per  cent. ;  dull,  smooth  surface,  90  per  c« 
Xlongatlonofinohsectiona , ".IS*, '1 06^  ". 


10-INCH    WIRE-WOUND    RIFLE. 
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BiNG  A. 


Marks,  ^^^g.^ 

Diameter,  '^564. 

Sectional  area,  .25  sqnare  ineh. 

(xaaged  length,  4''. 


No.  3994. 


I 


A^Hed  loadii. 


Total 


I 


- 


P«nds. 
2S0 

L2S« 
2.5«0 
5.000 

11,009 
11,250 
12, 5M 
llTSe 

13.250 

13,500 

13,750 

14,000 

li2S0 

liSOO 

liTSO 

15,000 

]S,5d0 

ICOOO 

ICSM 

17,0U0 

17,500 

27.830 


Per 


inck 


1,000 

5,000 

10. 000 

io.ooo 

30,000 

40.000 

45,000 

50^000 

61.000 

52;  000 

53.000 

54,000 

55.000 

56,000 

57.000 

58.000 

5ft.  OOQ 

60.000 

f2.000 

64.000 

06.000 

68.000 

70.000 

111,280 


per  moil. 


O. 
.000125 
.000325 
.000050 
.OOIOOO 
.O01325 

.ooi<cso 

.0016r75 

.OOITOO 

.001750 

.001T75 

.OOIS25 

.001B75 

.  001950 

.002000 

.  002100 

.  002^00 

.€K)2325 

.002«75 

.00^^250 

.0O4125 

.OO5250 

.OOG575 


SaooMslve 

elongation 

per  inob. 


Inch. 
0. 

.000124 
.000200 
.000325 
.000350 
.000325 
.000125 
.000225 
.000025 
.000050 
.000025 
.000050 
.000050 
.000075 
.000050 
.000100 
.000100 
.000129 
.000350 
.000575 
.000875 
.001125 
.001325 


Permanent 
set. 


0. 
0. 


Inch. 


Snccessiye 

permanent 

set. 


0. 


Inch, 


Kemarks. 


Initial  load. 


0. 

.000025 


\ 


.000025 


EUatio  limit. 


,1  Tensile  fitrenjEth. 


Omeral  8ummar}f, 


<•! 


'■ 


li 


'aaiIettreii£t]iT>ersaiiaT«  Inoli  of  orlarinal section •- pounds..  111,280 

3«tM- limitper  Sqoju^  incli  of  original  section do...    57,000 

^aeeatkkD  ner  inch  after  rapture.  - «...inon..        .090 

S^5^rSchSSeretV»in  at  elastic  limit do...  .002000 

ednctioo  In  diameter  iU  point  of  rapture................... do...        .054 

edsetiooia  areaafter  rapture,  per  oentum  of  orij^nal  section 18.3 

^itiooofruptare ; i.-V-iV:^:; -  -  -  2''.1  from  neclc 

ksract«rof  broken  aarfaco.  .. - granular;  small  dull  spot  near  the  circumference 

tmptiiMi  of  inch  aocti«ina • ".05,  ".15,  ".10,  ".06 


r 


S 


v 


; 
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10-INCH   WIRE-WOUND   EIFLE. 


No.  3995. 

Marks,  ^^?,?»^ 

Diameter.  '\664. 

Sectional  area,  .25  square  inch. 

Gauged  lengthy  A!'. 


Applied  loads. 

Slongfttiini 
p«rmch. 

SacoeMlTo 

elongation 

perlnch. 

Permanent 
aeu 

Sacceaaiye 

permanent 

set 

Remarks. 

ToUl. 

PeraaoMe 
inon. 

Fow%d$» 

250 

1,260 

2,600 

5,000 

7,600 

10.000 

11.260 

12,500 

12,750 

13,000 

13,250 

13,500 

13,760 

14,000 

14,250 

14,750 

15,250 

15, 750 

16,250 

16,760 

27,040 

• 

Pousad: 
1.000 
6,000 
10,000 
20,000 
80,000 
40.000 
46,000 
60.000 
51,000 
58,000 
53.000 
54.000 
65,000 
66,000 
67.000 
60.000 
61,000 
63,000 
66,000 
67.000 
108,160 

Ifuk. 
0. 

.000071 
.000200 
.000475 
.000625 
.001125 
.001800 
.001550 
.001600 
.001650 
.001700 
.001775 
.001875 
.002000 
.002125 
.002550 
.093200 
.004250 
.006500 
.007075 

Ineh, 
0. 
.000076 
.000125 
.000975 
.000360 
.000300 
.000175 
.000260 
.000060 
.000050 
.000050 
.000075 
.000100 
.000125 
.000125 
.000425 
.000650 
.001050 
.001250 
.  001575 

0. 
0. 

Inch. 
0. 

• 

Initial  load. 

Blaitio  limit 
Tensile  strength. 

0. 
0. 

General  eutMnary, 

Tensile  Btrength per  square  inch  of  original  seotioii .....pounds..  ]08»160 

IClastio  limit  per  sqaare  inch  of  original  section do...    54,000 

Blongation  per  loon  after  rupture Inch..      .11T6 

BloDgation  per  inch  under  strain  at  elastic  limit do...  .001775 

Reduction  in  diameter  at  point  of  rupture do...       ,064 

Reduction  in  area  after  rupture,  per  oentu&i  of  original  section 21.4 

Position  of  rupture V.Sftomneck 

Charaoterof  broken  surface granular,  dull  spot  at  the  circomfereoce 

Elongation  of  inch  sections ".08,  "20»,  ".10,  ".08 


10-INCH    WIRE-WOUND   RIFLE. 
No.  3697, 

IHameter,  ".564. 

SecUoniil  area,  Ji5  square  inch. 

Gauged  length,  4L'\ 
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elongation 
per  inch. 


Permanent 
sek 


oooioo 

:oOO200 

.OO0325 

.000375 

.OO032S 

.000175 

.000300 

.000050 

.000076 

.000076 

.000176 

.000200 

.000350 

.000675 

.O0M50 

.001000 

.001300 

.001575 


Iiuk. 


0. 
.0. 


SnoceaeiTe 

perisnnent 

set. 


Inch, 


OOOIOO 
,000100 


0. 


Remftrka. 


InitUlload. 


.000100 
0.- 


EImUo  limit 


Tensile  strenicth. 


O0ii0ral  nmmary. 

Insl  section I^°5^'' 


lhstklhBlli*rsaa»wmcli©rorta»n» inch..    ^ 

*- ffTAnular.  dull  tDO 


108.080 

53,000 

.1125 

002000 

004 

21.4 


(^■netcr of  broken  narfSftee -  ".05.   .OB,    ur.    .14 

BiBfatioaannehMetians -  — 


;s     3 


\f 


I  f 


I 


I 
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XO-INCH   WIBE-WOUND   EIFLE. 


Hoop  O3. 


No.  4302. 

Diameter,  ''.567. 

Sectional  area,  .252  sqaare  inch. 

Gauged  lengthy  4". 


i]...^ 


Applied  loads. 

Elongation 
per  inch. 

SnooeaolTe 

elongation 
perlaoh. 

Permanent 
•eL 

Sncoeeaive 

permanent 

set. 

Remarks. 

Total. 

Per  ■qnare 
inon. 

Poundt. 

252 

1,260 

2,620 

2,780 

6,040 

6,800 

7,056 

7,560 

7,812 

8,064 

8.316 

8,668 

8,820 

'    0,072 

9,824 

9,576 

9,828 

10,080 

10,584 

11,088 

11,592 

12,096 

12,600 

13,104 

18,608 

14,112 

14, 616 

15,120 

15.624 

16,128 

16,632 

16,640 

PouHda. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
28,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35.000 
36, 000 
87.000 
38.000 
30.000 
40.000 
42,000 
44.000 
46.000 
48.000 
50,000 
52,000 
54.000 
66,000 
58,000 
00,000 
62,000 

*    64.000 
66.000 
66.030 

Inch. 
0. 

.000175 
.000300 
.000475. 
.000650 
.000775 
.000850 
.001250 
.009500 
.011125 
.011750 
.012750 
.014000 
.  016425 
.016626 
.018000 
.010125 
.020750 
.0225 
.0250 
.0275 
.0300 
.0375 
.0425 
.0476 
.0550 
,0675 
.0800 
.0050 
.1176 
.1775 

Inch. 
0. 

.000175 
.000126 
.000175 
.000175 
.000125 
.000075 
.000400 
.008250 
.001625 
.000625 
.001000 
.001250 
.  001425 
.001200 
.001375 
.  001125 
.001625 
.001750 
.0025 
.0025 
.0025 
.0075 
.0050 
.0050 
.0075 
.0125 
.0125 
.0150 
.0225 
.0600 

Ine/L 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

.000576 

.000675 

i 

f 

I 

» 

4 


•»ii 


General  eummary. 

Tensile  strengtli  per  square  incli  of  original  section pounds..    68,030 

Elasticrnnit  per  sqau^  inch  of  originalsection ^ do...    28.000 

Elongation  per  inch  after  rupture inch..      .2700 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .000650 

Beduction  in  diameter  at  point  of  rupture do...        .137 

Keduction  in  area  after  rupture,  per  centum  of  original  section 42.4 

Position  of  rupture 2''.25from  neck 

Chuacter  of  oroken  surface,  granular,  60  per  cent. ;  silky,  60  per  cent.    Opened  cracks  in  surface  df 

stem. 
Slongi^on  of  inch  sections ".18,  ".26  ".43*.  ".22 


10-lJiCU  WIBE-WOUKiJ    KIFLE. 
No.  J303. 

Mer,  ".see. 

lul  area,  .252  sqnare  iucb. 
i  leogtb  4". 


,  -n  miumr-  tarU  flrnrifln^lwollMi 

^ESaMT  UiA  nftKr  niptnrB,..- 
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10-INCH  WIRE-WOUND  RIFLE. 


Hoop  O4. 

No.  4304. 

Marks,  ^^5^5^* 

Diameter,  ".566. 

Sectional  area,  .252  sqaare  inch. 

Gauged  length,  4". 


Applied  loads. 

Elonf^alion 
per  inch. 

Sucoemive 
elongation 
per  inch. 

Permanent 
set. 

SocoessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  Moaxe 
incn. 

Pounda, 

252 

1,260 

2,520 

3,780 

6^040 

6,300 

7,660 

7,812 

8,064 

8,316 

8,568 

8.820 

0,072 

0,824 

0,676 

9,828 

10,080 

10,584 

11,088 

11,502 

12,096 

12,600 

13, 104 

13,608 

14. 112 

14,616 

16, 120 

16,624 

16,128 

16,632 

17.136 

17,640 

17,680 

Founds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 
32,000 
83,000 
34,000 
36,000 
36,000 
87.000 
38,000 
89.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56.000 
58,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70,000 
70,190 

Inch. 
0. 

.000150 

.000300 

.000500 

.000675 

.000800 

.001025 

.001050 

.001125 

.001176 

,061225 

.001250 

.001276 

.001300 

.001450 

.012125 

.014176 

.016000 

.018750 

.021875 

.024500 

.028500 

.0325 

.0'«75 

.0425 

.0475 

.0550 

.0625 

.0750 

.0875 

.1075 

.1650 

.2000 

Inch. 

0. 

.000150 
.000150 
.000200 
.  000175 
.0(!0125 
.  0001i?5 
.000025 
.0U0076 
.0000.0 
.000050 
.000025 
.000025 
.000025 
.000150 
.010675 
.002050 
.001825 
.002750 
.003126 
.002626 
.004000 
.0040 
.0060 
.0050 
.0050 
.0075 
.0075 
.0126 
.0125 
.0200 
.0575 
.0350 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

.000026 

.000025 

Elastic  limit 

Tensile  strenKtb. 

General  eummarff. 

Tensile  strength  per  sqaare  inch  of  orifcinal  section ponndc.    70.199 

Elastic  limit  per  sonare  inch  of  original  section do...    37,00t 

Elongation  per  incn  after  ruptnre inoh..      .2690 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001300 

Reductionindiameter  at  point  of  rupture do...        .156 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotlon 47. 6 

Position  ofruptaxe 1".60  fttmincck 

Cbaraoterof  broken  surface fine,  silky 

Elongation  of  inch  sections ".17,  ".21,  ".82,*  ".3Q« 


If-iSCU    WIBE-WOimO   iflFLB. 

S0.430S. 


T,  r"   ' 

r,  ".566. 
iODal  aneHy  ^5  square  iuch. 
J  lengtbf  4". 


nrMouel   poriBoSr    "J^' 


Gmsrol  tuminary. 


^wi»A  •»«■  "IP*  ij^^  •^^— - 


..poaoda-.    Tl.Olu 


Unit 

«r  gHKint]  M 


MI 
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10-INCH  WIRE-WOUND  RIFLE. 


No.  4306. 

Marks,  ^•?;g^«'* 

Diameter,  "Ml 

Sectional  area,  .252  sqaare  inch. 

Gauged  length,  if'. 


AppU«d  loads. 


Total. 


Pound*. 

262 

1.260 

3,620 

8,780 

6,040 

6,800 

7,560 

8,820 

0,072 

0,324 

0,676 

0,828 

10,080 

10,332 

10,584 

11,088 

11,502 

12.006 

12.600 

13.104 

13,608 

14,112 

14,616 

16,120 

15,624 

16,128 

16,632 

17.136 

17,640 

18.144 

18.648 

10, 162 

10.666 

10, 810 


Peraqnare 


aqna 
Doh. 


ino 


Pmmdt, 

1.000 

6.000 

10,000 

l^ooo 

20.000 
25,000 
30,000 
86,000 
36,000 
87,000 
38,000 
30,000 
40.000 
41.000 
42.000 
44,000 
46.000 
48,000 
60,000 
62.000 
64.000 
66,000 
68,000 
60,000 
62,000 
04.000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
78,610 


Eloneatioii 
per  inoh. 


Inch, 
0. 

.000160 
.000800 
•  000476 
.000650 
.000800 
.000076 
.001200 
.001260 
.001276 
.001300 
.001326 
.001436 
.006660 
.000060 
.011875 
.013760 
.016600 
.018126 
.021000 
.023200 
.020250 
.029125 
.081250 
.0875 
.0425 
.0476 
.0526 
.0575 
.0700 
.0800 
.0076 
.1250 
.1576 


Suooeasive 

elonfEation 

per  inch. 


Inch. 
0. 

.000150 
.000160 
.000176 
.000176 
.000150 
.000176 
.000225 
.000060 
.000025 
.000025 
.000026 
.000100 
.005126 
.008400 
.001925 
.001876 
.001750 
.002625 
.002876 
.002200 
.003050 
.002875 
.002121 
.006250 
.0050 
.0050 
.0050 
.0050 
.0125 
.0100 
.0176 
.0275 
.0325 


Permanent 
•et. 


SnooeaaiTe 

permanent 

Bet 


IncK. 
0. 
0. 


Inch, 
0. 


B^mwlc^ 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnda..    78,610 

Elastic  limit  per  sqnare  inch  of  uriginu  section do...    80.000 

Elongation  per  inch  after  raptare inch..      .1725 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001325 

Seduction  in  diameter  at  point  of  rapture do...       .067 

Kednctionin  area  after  raptare,  per  oentam  of  original  section 2812 

Position  of  rapture ".76  firom  neck 

Character  of  broken  surfiioe fine  granular,  60  per  cent.  -,  silky  serrated.  40  per  cent. 

Elongation  of  inch  seotiona ".25*,  ".le. 'M5,  ".18 


J 


I 


10-INCH   WIRE-WOUND    RIFLE, 

Hoop  d. 
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No.  4307. 
Marks,  "  w  j  c. 

Diameter,  '^567. 

SectioDal  area,  ,252  sqaare  inch. 

Gaoled  length,  4'^. 


Applied  loiiU. 


.Eloncation 


TataL 


Per  Moare  |   per  inoh 
icn. 


lAC 


252 
1,280 
%a30 
3.780 
ft.  040 
6^300 

iseo 

7.»2 
8.064 

fi.318 

>,524 

1,676 

1.^ 

19.  UW 

10,  !M 

iim 

11,502 
12.006 
12,  «0 
13,104 

n.m 

14.112 
14,616 
15;  120 
U400 


1,000 

s^ooo 

10.000 

15,000 

20^000 

2S,000 

30,000 

31.000 

32.000 

33,000 

34,0uO 

35.000 

38,000 

37,000 

38,000 

39,000 

40,000 

42,000 

44,000 

4ft,  OOO 

48,000 

50,000 

92,000 

M.OOO 

50.OOO 

58,000 

00,000 

61,110 


Jn^M. 


000125 
000276 
00O4A0 
OCN>675 
OOOSOO 
OOIOOO 
001CI2& 
OOIOSO 
001075 
001125 
001175 
001226 
0O1275 

oo«ooo 

00&500 

O1X50O 

020^25 

024000 

02i!(125 

032500 

O4O0 

0450 

O5O0 

0676 

0700 


SacceaniTe 

elongation 

per  mch. 


Inch, 
0. 

.00012S 
.000150 
.000175 

.  ooo22r» 

.000125 

.  000200 

.000025 

.000025 

.000(»25 

.000050 

.000050 

.000050 

.000050 

.002725 

.  001.')00 

.006000 

.000125 

.003375 

.004125 

.004375 

.0075 

.0050 

.0050 

.0075 

.0125 

.0125 


Permanent 

Mt. 


JficA. 


0. 

0. 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


'I 


Elastic  limit 


Tensile  stren/^tb. 


h 


.      i 


General  aummary, 

jBtfcn  of  rupture. "**  iJitv 

9»cteT  of  broken  aarfaoo '""lb""'il*''''iQ''^ 


^'     •  If 


I     ''^ 


I 


I 


i     f 


i»»,. 
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lO-INCH   WIRE-WOUND   BIFLB. 


(To.  4308. 

Marks,  i®^,V 

Diameter,  ''.566. 

Sectional  area,  .252  square  inch. 

Gauged  length,  4''. 


• 

Applied  loads. 

EIoDsation 
per  inoh. 

SaocessiTe 

elungation 

per  inch. 

.„               ^  Suocewiye 

Remarks. 

Total. 

Persouare 
inon. 

permanent 
aet. 

Pounda, 

252 

1,260 

2,620 

8.780 

6,040 

6,300 

7,660 

8.820 

9,072 

9.324 

9,676 

9.828 

10.080 

10.332 

10,584 

10,836 

11,088 

11, 592 

12,096 

12,600 

13,104 

13,608 

14,112 

14.616 

16,120 

15,550 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,000 
86,000 
87,000 
38,000 
89,000 
4C,000 
41,000 
42.000 
43,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
66,000 
58,000 
60,000 
61, 710 

0. 

.000150 
.000275 
.000475 
.0U0625 
.000775 
.000975 
.001175 
.001226 
.001250 
.001300 
.001350 
.001100 
.023375 
.024950 
.026250 
.  0^^500 
.033925 
.038250 
.0425 
.0500 
.0600 
.0700 
.0875 
.1075 

Inek. 
0. 

.000150 
.000125 
.000200 
.  000150 
.000150 
.000200 
.000200 
.000050 
. 000025 
.000050 
.000050 
.000050 
.021975 
.001575 
.001300 
.002250 
.005(25 
.004325 
.004250 
.0075 
.0100 
.0100 
.0175 
.0200 

Jneh. 

0. 
0. 

7ndL 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

*• 

'* 

General  Bummary, 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  sqaare  inch  of  original  section do... 

Elongation  per  inoh  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Keduction  in  diameter  at  point  of  ru ptnre do... 

BeUuction  in  area  after  rupture,  per  centum  of  original  section .• 

Position  of  mptoru T 1".  85  from  neck 

Character  of  broken  surface silky ;  metal  ruptured  at  a  crack  which  extended  from  tho  circum- 
ference to  the  center  of  the  specimen.    The  waUs  of  the  crack  were  dark  colored. 
Elongation  of  inoh  sections ".13*  ".15,  ".15^  ".25* 


61.700 

40,000 

.1700 

001400 

•.116 

3&9 


2 


m-INCH    WIBE-WODND   RIFLE. 
No.  4309. 


Xt  ".S&7. 
_jarea,  .252  sqnare  incb. 
i  lesgtb,  4". 


T«iulU  itrspxth. 


of  oiisiul  •eetlon... 
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10-INCH   WIRE-WOUl^D   EIPLE. 


Hoop  Ce. 

Ko.  4310. 

Marks,  ^«^^,&^ 

Diameter,  ".566. 

Sectional  area,  .252  sqaare  inch. 

Ganged  length,  4f\ 


Applied  loads. 

Elongation 
per  inch. 

SnooeaelTe 

elongation 

per  Inch. 

Permanent 
set. 

Saooeseiye 

permanent 

•et; 

Remarka. 

lotal. 

Per  sgoare 

Poundg. 

262 

1,260 

2,620 

8,780 

6,040 

6,300 

7,560 

8,820 

0,072 

0,324 

9,576 

0,828 

10.080 

10.332 

10,584 

11,088 

11,602 

12,006 

12,600 

13,104 

13.608 

14,112 

14,616 

15, 120 

15.624 

16,128 

16,633 

17, 136 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86.000 
86.  OOP 
87,000 
38,000 
30,000 
40,000 
41,000 
42,000 
44.000 
46.000 
48,000 
60.000 
62,000 
64,000 
6fi,000 
68,000 
60,000 
82,000 
64,000 
66,000 
68,000 

Ineh. 
0. 

.000150 
.000325 
.000500 
'   .000675 
.000800 
.001000 
.001176 
.001226 
.001250 
,001275 
.001300 
.005376 
.007026 
.015750 
.022625 
.025300 
.020750 
.034250 
.038125 
.0450 
.0600 
.0650 
.0676 
.0775 
.0025 
.1176 
.1600 

Inch. 
0. 

.000150 
.000175 
. 000175 
.  000176 
.000125 
.000200 
.  000175 
.000050 
.000025 
.000025 
.000026 
.004075 
.002550 
.007825 
.006875 
.002675 
.004460 
.004500 
.003875 
.006875 
.0050 
.0060 
.0125 
.0100 
.0150 
.0250 
.0425 

Inch, 
0. 
0. 

Inch. 
0. 

Initialload. 

r 

ElasUe  limit. 
Tensile  strength.     • 

0. 

General  aummary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    68^000 

Blastio  limit  per  sqnare  inch  of  original  section do...    80,000 

Elongation  per  inch  after  nciptare inch..      .2060 

Elongation  per  inch  ander  strain  at  elastic  limit do..  .OOUOO 

EeducUon  in  diameter  at  point  of  rapture do...       .096 

Rednction  in  area  after  rapture,  per  centum  of  original  section 31.0 

Position  of  rupture ".76firom  neok 

Oharacter  of  broken  surface silky,  obliqoa 

Elongation  of  inch  secUons ".18.  ".18,  ".18^  ".SO* 


-.  A 


10-INCH   WIB^-WOUND    RIFLE. 
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No.  4311. 

Marks,  "^5^ 

Diameter,  ^'^67. 

SectioDal  area,  .252  sqaare  ineh. 

Gauged  length,  4f'm 


1  'VInn  rraMfm 

SnocMsiTe 
per  inch. 

PermaiMBi 
•et.    . 

Sao^ive 

permaoeDt 

set. 

Remarka. 

m^f^      PerMoarDi   per  inch. 
**^   1      inch.        1 

2S3            1,000     f     O. 
1,380            5,000     f        .O0012S 
Z52t           10. 000     1        .O0030O 
3^780           l&OMI     1        .000475 

Inek. 

0. 
.000125 
.000175 
.000176 
.000176 
.000150 
.000175 
.000050 
.000025 
.000025 
.000050 
.000025/ 
.000050 
.000025 
.000050 
.000025 
.000050 
.004900 
.010600 
.002050 
.002926 
.002876 
.004125 
.004125 
.004375 
.005500 
.006376 
.0050 
.0125 
.0100 
.0150 
.0225 
.0400 

Inek. 
0. 
0. 

Inek. 
0. 

■ 
Initiiaiottd. 

SlMtio  limit. 
Teoaile  stren^. 

i.M 

901,000     1        .CMM6SO 

25,000     1        .000800 

30,000     1        .000075 

31, 000      '        .  001026 

31;  000              .001050 

33,000              .O01O75 

84.000              .00112S 

36^000              .OOllSO 

38.000              .OO12O0 

37  000      f            no  i225 

0. 

i,m 

7,510 

7. 113 

8.  Ml 

£.316 

8.568 

8.836 

0673 

1324 

16,080 
16,332 
16.  SM 
11,688 
11,863 

ixm 

12.600 
13.104 
13.608 
14,112 
M,<18 
15^130 
Ui634 
161121 
11^632 
17.136 
17.666 
17,166 

38,000 
39.000 
40.000 
41.000 
42,000 
44,000 
46,000 
48,000 
50.000 
52,000 
64  000 

,001275 
.001300 

.ooiaeo 

.OO025O 
.010750 
.019700 
.022025 
.026500 
.029025 
.033750 

sfiiooo          Io*3e25 

68.  000              -  OSOO 
06.0UO     1        .00*29 

a  000          .iiso 

TOfMA      I            n&fiO 

70,240 

'  z~ 

1 

General  wummary. 

Ttedla ^MBvtk  iMT  aoiMare  indi  of  origiiuil section pounds..    70,240 

KsitiolbDUperranar^lxicli  of  original  section do,..    40,000 

BfitflOiflik ner  in^  after  rupture... inch..      .1026 

SSSmSinch  ondor  atx»iit  at  elastio limit do...  .001350 

BsfSooiiTdiMDeter  at  point  of  ruptore do...       .107 

StdietioB  in  are*  after  roptore,  per  oentnm  of  original  section 84.1 

Hriifaaefniptare  ....----. V'.T  from  neck 

Cbnetar of  nekca  aurfSaoe.---- silky 

v-«iwroioireKeB»  ".1^".1^".27*,'M8 


; 
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10-INCH  WIRE-WOUKD  BIFLE. 


iiHi-l 


Ko.  4312. 

Marks,  *®  ?[  &  ^ 

Diameter,  '''.667. 

Sectional  area,  .252  square  inch. 

Ganged  length,  ^". 


Applied  loadfl. 

Elongfttlon 
per  inch. 

SaceeaaiTe 

elongation 

per  inch. 

Permanent 
aet. 

SaceeaaiTe 

permanent 

aet. 

Bemarka. 

Total. 

Per  eqaare 
inoD. 

Foundu. 

252 

1.260 

2,520 

3,780 

5,040 

6,300 

7,560 

7,812 

8,064 

8,316 

8,568 

8,820 

0,072 

0.324 

9,576 

9,828 

10.080 

10, 332 

10.584 

11,088 

11,602 

12,006 

12,600 

13,104 

13,608 

14, 112 

14,  616 

15, 120 

16.460 

Fwmd». 
1,000 
6,000 
10,000 
16,000 
20,000 
26.000 
30,000 
31,000 
32,000 
83,000 
34.000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
44.000 
46,000 
48,000 
60,000 
52,000 
64.000 
66,000 
68,000 
60,000 
61,350 

Inck. 
0. 

.000125 
.000300 
.000450 
.000626 
.000800 
.000076 
.001000 
.001025 
.001075 
.001125 
.001176 
.001225 
.001250 
.001300 
.001875 
.008200 
.010000 
.010700 
. 022200 
.025750 
.020450 
.033750 
. 037375 
.043000 
.0476 
.0575 
.0700 

0. 

.000125 
.000175 
.000150 
.000175 
.000175 
.000176 
.000026 
.000025 
.000060 
.000050 
.000050 
.000050 
.000026 
.000050 
.000076 
.006826 
.OOIROO 
.009700 
.002500 
.003650 
.003700 
.004300 
.003625 
.005626 
.0046 
.0100 
.0125 

Inch, 

a 

/ncA. 
0. 

Initial  load. 

Elaatic  limit 
Tenaile  atrength. 

0. 

J 


<      1 


General  eummary. 

Tensile  atrength per  aqnare  inch  of  original  aection poonda..    61.350 

Elastic  limit  per  a^aare  inch  of  original  aection do...    39.000 

Elongation  per  incb  after  roptare incli..      .1000 

Elongation  per  inch  under  atrain  at  elaatic  limit do...  .001376 

Kedactionin  diameter  at  point  of  rapture do...        .097 

Bednction  in  area  after  rupture,  per  centum  of  original  aection 3L0 

Position  of  mptare « ".76  from  neck 

Character  of  broken  surface ailky;  specimen  tore  apart,  fkaoture' begiiuiing  at  a  dull  yeUowiah 

spot  at  circumference. 
Elongation  of  inch  sections ".17*,  ".OS^  ".08^  ".07 
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10-IKCH  WIRE-WOUND   RIFLE. 
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10-INCH  WIRE-WOUND   BIFLE. 
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12-INCH  B.  L.  RIFLE,  NO.  1. 


PECIMENS  FROM  TUBE,  JACKET,  HOOPS,  GAS  CHECK, 

AND  BREECH  BUSHING. 
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13-lNCH   B.  L.  RIFLE   NO.    !• 


109 


SPSCIMEVS  FBOM  TUBE. 
Bbeeoh  End. 


Ko.  3887. 

'"»BT,  I 

UDeter,  ^^.i^di. 

ttional  area,  .25  square  inch. 

a^  lengthy  4^". 


?PM 


/ 


1  Blonfi^atian 

jPflr  Moare  |   per  inch. 
iaeh. 


O003O0 


OOO0OO 
001OS5 
001250 
001275 
001300 
001375 
OO1450 
(M>15O0 


003275 
OO490O 
OO7250 
000700 
012000 
014750 
0 17450 

020;:50 

023375 


SaooeMive 

etongatioii 

per  Inch. 


fneA. 

000125 
000175 
000350 


040375 
0500 


1150 


00U150 

000225 

000225 

000030 

000025 

000075 

000075 

000050 

000125 

000200 

000175 

000300 

000350 

000725 

001525 

0023SO 

002460 

002300 

002750 

002700 

002800 

1M)3125 

003900 

003025 

OOiSOO 

006375 

00M25 

0060 

0100 

0175 

0825 


I 


PeniuuieBt 
set 


/neA. 


0. 
0. 


.000035 
.000050 


SeeoMdre 
penneBent 


Inek, 


0. 


.0O0OS5 
.000025 


Jtemarks. 


InUialloiid. 


.000175      ElMtk}  limit 


Tenaflfl  ttreDjrth. 
At  time  of  rupture. 


..^  __  .^n^x^  fxfeoli  of  orifiiuJ  section ponnds..    70,240 

^JJS^i^lt  **«•  ari«inff15ctlon .do        40  ooo 

^  T3rrr*l^w-nT>tiire inch.        .1425 

2*     K^KISI/SSSn^trtMtlcllmit do...  .001500 

•'*~'^"Tf^>55rof  rupwre do...       .114 

Wn^ac«.  9«r  eentom  of  orlKinsl  section 36.4 

mpirfu^    _. ".25  from  nock 

"lES*  "^A^j^oe'  I  - -dull  silkT,  oblique,  contains  numerous  psrsUel  lines  of  brisht  luster 
WOK—  ***^v^"<Li»tf»  ftxis  of  the  specimen.  These  lines  appesr  to  result  from  the  separa- 
SJnS?^yli»Srical  cmvitles  ".01  diameter  by  ".04  to  ".08  long. 

J"Z?!?P^%*?^??.?'!^-"' -... MO.  ".W.  ".00.  ".30* 


J 


7 


lil 


^  >  \      i 
r     I 


I 


t    -I 


.ii^ 


!l: 


,  I 
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12-INCH   B.   L.    RIFLE,  NO.   1. 


No.  3888. 

MarkSy  BTfO 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4'^ 


Applied  loads. 

KloDffatlon 
perlnoh. 

SoccesiiiTe 

elpngation 

per  inch. 

Permanent 
set. 

SacoossiTe 

permaoent 

set. 

Total. 

Per  Muare 
incii. 

Kemarka. 

Poundt. 

250 

1,250 

2,600 

6.000 

6,250 

7,600 

7.750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,260 

9,500 

9,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,500 

18,000 

18,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

lU,  500 

10,500 

17.600 

Pounds* 
1,000 

,    6,000 
10,000 
20.000 
25,000 
30,000 
81,000 
82,000 
83,000 
84.000 
86.000 
36.000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
48,000 
50,000 
62.000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,360 

Ineh. 
0. 

.000125 
.000300 
.000600 
.000775 
.000976 
.001000 
.001025 
.001060 
. 001075 
.001100 
.001160 
.001176 
.001226 
.001260 
.001300 
.001400 
.001600 
.002750 
.004200 
.005425 
.007076 
.009500 
.011275 
.013926 
.016250 
.018950 
.021876 
.02.^500 
.028500 
.032500 
.086876 
.041875 
.045050 
.0550 
.0626 
.0750 
.1000 
.1300 

Inch. 
0. 

.000126 
.000176 
.000300 
.000175 
.000200 
.000026 
.000025 
.000026 
.000026 
.000025 
.000050 
.000025 
.005060 
.000026 
.000060 
.000100 
.000100 
.001250 
.001450 
.001225 
.001650 
.002425 
.001776 
.002650 
.002826 
.002700 
.002926 
.003626 
.003000 
•  004000 
.004375 
.005000 
.004075 
.009060 
.0075 
.0125 
.0250 
.1800 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

0. 

.000025 

.000025 

Slaetic  limit. 

Tensile  atrength. 

At  time  of  mptare^ 

General  aumtnary. 

Tensile  •trenjjth  per  square  inch  of  original  section poonda..    71 

Elastic  limit  per  sqnare  inch  of  original  section i     v*"    ^ 

Elonfsation  per  inon  afterruptare Inch..      . 

Slongation  per  inch  under  strain  at  elastic  limit.. > do...  .0( 

Kednction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  centum  of  original  aection -- 

Position  of  rupture "1. 60  from  i 

Character  of  broken  surface.... silky,  irregular,  a  few  bright  lin*M  shown  which  were  oblique  to 

axis  of  the  speoimen.    Opened  cracks  in  the  snrfisoe  of  stem. 
Elongation  of  the  inch  secttons 'M^  ".ll*,",H, 


12-INCH    B.    L.    RIFLE,    NO.   1. 


Ill 


No.  3889. 

Marks,  b  t,  m 

Diameter,  ^'.504. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  ^". 


Ap^MloMU. 


T«taL 


SO 
1.90 
2,300 
5,000 
I.2S0 
7,  MO 
7,730 
ll.flOO 

a,  500 

8^750 
9.100 
1») 
•,500 
t.750 
10,900 
KlSOO 

\vm 

asoo 

12,000 
12,501 
13,000 
13.500 

asoo 

12^  000 
15.500 
IS.  000 
11,500 
17,000 
17.540 
17,90 
4100 


Pu-Miuve 
ioclL. 


J,00O 
fi,00O 
10.000 
30,000 

80,000 

8I.0OO 

82,000 

AOOO 

84.000 

85.000 

88^000 

37.000 

88,000 

38,000 

4o,ooe 

42,000 

44,000 

48.000 

4«,0OO 

50,000 

52,000 

54,000 

56,000 

58.000 

60.000 

62,000 

64,000 

66,000 

88.000 

70,000 

71, 


JBIODiBrAtiOIl 

per  ineiL. 


O. 
.000150 
.0O0275 
.0O0625 
.  000600 
.OOIOOO 
.001025 
.001075 
.  001175 
.  001273 
.001525 
.002500 
.003025 
.003875 
.004300 
.006275 
.0082dO 
.010500 
. 013250 
.  Ol6l*2S 
.010400 
.022750 
.O2037& 
.031000 
.  0356'25 
.011500 
.04S375 
.0575 
.0700 
.0850 
.1175 

.loeo 


SoecMsWe 

elanj[:ation 

per  inoh. 


0. 

.000150 
.000126 
.000350 
.000175 
.000200 
.000025 
.000050 
.000100 
.000100 
.000250 
.000975 
.000525 
.000850 
.000925 
.  001475 
.001975 
.002250 
.002750 
.002875 
.003275 
.003350 
.003025 
.004625 
.004625 
.005875 
.006875 
.009125 
.0125 
.0150 
.0325 
.0775 


Pomuuicfnt 


In6k, 


0. 
0. 


0. 

".'ooooii' 


Saeoaoaive 
pemuuiaiit 


Remarks. 


JneA. 


0. 


.000475 


004800 


.000025 


Initlalload. 


EImUo  limit. 


.000450 


0048S6 


Tensile  strength. 
At  time  of  mptnre. 


HlfeftraBftliiMrBaaare  Inoli  of  original  section ponnds..    71,280 

irteShSr  SuMriiiicb  of  original secaon do...    32,000 

MtttoBMr  {n«h  After  mptnre inch..      .2500 

SSjSS^SSlIr'J^/t'^^c  limit t.-'^^Vt 

ta^m  i«HiAm«fc«r  at  oomt  ox  rapture do...        .154 

SSStaSS^itorro^re.  per  oentamoforigta.I.«>Oon 47.2 

'ftf. # .. .. .- 1"  50  from  neck 

nSer  ifbro^i  '•arioe.  reeemblea  that  of  B  T,  I,  except  bright  lines  are  oblique  to  axis  of  speci- 

SltiMiof  iBehaectiou — • "-21.  ".48,*".20,  ".16 
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12-INCH   B.   L,    RIFLE,   NO.  1. 


No.  3890. 

Marks,  i'«? 

Diameter,  ".664. 

SectioDal  area,  .25  square  inch. 

Gauged  lengtb,  H'. 


Applied  loacU. 

Elongation 
pertnch. 

Snocessive 

eloneatfon 

perinob. 

Permanent 
set. 

Sacceasive 

pemianeot 

set. 

Kemarka. 

Total. 

Per  flqaare 
inch. 

Pounds. 

250 

l,2dO 

2,500 

6,000 

6,250 

7.600 

7,750 

8,000 

8. 250 

8,600 

8,750 

0,000 

9,250 

9,500 

9,760 

10,000 

10,250 

10.500 

10.750 

11,000 

11,250 

11.500 

12.000 

12,  500 

13.000 

13,500 

14,100 

14,500 

15,000 

15,^ 

16,000 

16,500 

17,000 

17,500 

18,000 

18.500 

19,000 

19,500 

17,300 

Pounds. 
1,000 
6,000 
10,000 
20.000 
25,000 
30,000 
81, 000  . 
32.000 
33.000 

34,  000 

35.  000 
36.000 
37,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
48,000 
60,000 
52. 000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 

Inch. 
0. 

.000075 
.000250 
.000550 
.000750 
. 000975 
.001000 
.001026 
.001050 
.001100 
.001150 
.001200 
.001250 
.001300 
.001400 
.001525 
.0C1675 
.001775 
.001950 
.002275 
.002725 
.003675 
.006500 
.008125 
.011000 
. 013125 
.015775 
.018750 
.021875 
.025000 
.028750 
.033250 
.0375 
.0437 
.0505 
.0625 
.0750 
.1025 

Inch. 

0. 

.000075 
.000176 
.000300 
.000200 
.000225 
.000026 
.  000026 
.000050 
.000050 
. 00U050 
.000050 
.000050 
.000050 

«.  000 100 
.000125 
.000150 
.000100 
.000175 
.000:^25 
.000450 
.000960 
.001826 
.002C525 
. 002875 
.  002126 
.002650 
. 002075 
.003125 
.003126 
.003750 
.004500 
.004250 
.0062 
.0068 
.0120 
.0126 
.0275 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umlt 

• 

• 

Tensile  etrenjrth. 
At  time  of  rapture. 

0. 

0. 

.000060 

.000050 

.000250 

.000200 

***** 

.•*..«»..•■ 

" 


General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section 

Eiasticlimit  per  saaare  inch  of  original  section 

Elongation  per  incn  after  rapture 

Elongation  per  inch  under  strain  at  elastic  limit • . 

Keduction  in  diameter  at  point  of  rupture 

Keduction  in  area  after  rupture,  per  centum  of  original  section  . . 

Position  of  rupture   

Character  of  brokoii  surface 

Elongstiou  of  inch  sections , 


.ponnda.. 

do... 

....inch.. 

do... 

.....40... 


78, 

»!ooo:' 

.1S8S 

oouoo 

.14* 

44.6 

".35fromDeek 

.resemhles  tliat  of  B  T,  O 


".30*.  ".10,  ".09,  ".tt  . 


>»s 


^ 


12-INCn    B.    L.    HIFLE,    NO.   1. 
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Ko.  3891. 

iararttr,  ."'o04 

ctional  arex»,  .^o  scfuare  inch. 

mged  leugthy  4:'^. 


.1      Per  ftoaare  : 


>r  ma  a 
izaon. 


EIon^Mtion 


it, 

iO 
« 


I 

\ 

) 

0 

0 

« 

90 
W 
00 


1.  <H>0 
5.  tK»<> 

25,  OOO 

30,  OuO 

31,  OOO 

32,  OOO 

33,  ooa 

35,  OOO 
3C,  OOO 
87,  O^.KJ 
3S,  (W»0 
3t>.  CH>i> 

40.  OOO 

41,  OCM> 
42,000 

43,  Ot»0 

44.  C»00 
46,  f>«x> 
♦i<.  0*»0 
50.  OOO 
62.000 
&4,  CHKJ 
56,  0L»O 
5H,  0«)0 
•O.  ct »o 
62,  0<K» 
«4,  0*>0 
66.  OOO 
6S,  « >00 
TO.  OoO 

74.  OoO 
7C.  0<K> 
77.  1-20 


.  COO  1155 

.  o<>or>oo 

.  00*.>«ili5 

.  o»>*^*i#so 
.  oooirrs 

.  001025 
.  ^\^  1  OT5 
.  C»OI  lOO 
.  001125 
.  OO 1 1  50 
.  OOl 175 

.  ^yo  1  iii>o 

.  OO  1  .'i-SO 
.  001-4*25 

.  OO.O^iSO 
.  €H>ei75 
.  OOT325 
.  000o50 
.  OlSi'OO 

01  <>^»75 

r  0 1  *»:^75 
.  o3-jc.*>o 
.  o-:t>ooo 

.  01ii»3T5 
.033500 
.  O'S^iOOO 
.  0^3000 
.O40025 
.  0550 
.  OTOO 
.0S50 
.  1«»T5 
.  1650 


Successive 
per  inch. 


Pennaneut 
set. 


Inch. 
0. 

.000125 

.Oi»0175 

.  tHX'325 

.000175 

.0011150 

.  000025 

.000050 

.000050 

.000025 

.000025 

.000025 

.000025 

.000075 

.000100 

.000075 

.001875 

.001950 

.000925 

.001160 

.002225 

.  C02450 

. 0O2250 

.002625 

.002f»00 

.  003225 

.003400 

.  003375 

.004125 

.004500 

.005000 

.-006625 

.006375 

.0150 

.0150 

.0225 

.0675 


8ooce»«iire 

permaiieDt 

•eU 


Inch. 


0. 
0. 


0. 


0. 


Bftiaarka. 


0. 


Inch, 


InitiiakNML 


I  ; 


000050 


.000050 


ElMtic  Umit 


Tennile  streDjEih. 
At  time  of  rupture. 


i 


General  summary, 

_^     _^^        «  «^„-T«^  incli  of  oriRiualiiectioii ponndB..    77,120 

ttfxfmgih  P«^*2ri*^ii  of  original  section do...    87,000 

fUmiti>er.qu«relTicli  «^^    ^ 1„^^  ^ 

itoooperiDch  •ft*-r   rui^^      at  elasticlimit do.. ..001175 

EtKm ID  dimmerer  •J,,*^!.-^  oer  centum  of  orljfinal  section 47.2 

awoinareaafter  ruptiXTOi 2  ".10  from  neck 

m  of  rupture .  -  -  -  -  *  '  '  '  "«rra.xitilar,  40  per  cent. ;  silky,  60  per  cent.;  opened  cracks  in  surface  of  stem 

Irterof  broken  »^y^J^   ^   ".15  ".42*  ".18  ".13 

Sfclwuof  inch  tM?cti««"» 

H.  Ex.  ior»^ ^ 
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12-INCH    B.    L.   RIFLE,   NO.  1. 


No.  3892. 

Marks,  b  Te  m 

Diameter,  '',564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  H'. 


'<Si\ 


\      Applied  loads. 

Elonsration 
perlnoh. 

Succesaive 

elongation 

per  inch. 

Permanent 
eetr 

Suoceaeive 

permanent 

set 

Remarka. 

TofciL 

Per  Mture 
inon. 

Pcundt. 

250 

1,260 

2,500 

6.000 

6.250 

7,600 

7.750 

8,000 

8,250 

8,500 

8,750 

0,000 

0.250 

0,500 

0,750 

lO.OOO 

10,500 

11,000 

11.500 

12.000 

12,600 

13,000 

13.  500 

14.000 

14.500 

15,  000 

13,  .SOO 

10.000 

16,500 

17.  000 

17.500 

15,500 

PoundB. 
1,000 
6.000 
10, 000 
20,000 
25.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87, 000 
88.000 
30,000 
40.000 
42.000 
44,000 
46,000 
48,000 
60.000 
62.000 
54,000 
56.000 
58.000 
00.000 
62.000 
64.000 
60,000 
08.000 
70,000 

Inch. 
0. 

.000100 
.000275 
.000575 
.000750 
.000075 
.001000 
.001050 
.001176 
.001800 
.001775 
.002825 
.003400 
.004426 
.  005500 
.006676 
.008060 
.011500 
.014250 
.017126 
.020750 
.  024250 
.028375 
.033000 
.038500 
.041575 
.0300 
.0600 
.0750 
.1000 
.1750 

Inch, 
0. 

.000100 
.000175 
.000300 
.000175 
.000226 
.000025 
.000060 
.000125 
.000125 
.000475 
.001050 
.000576 
.001025 
.001076 
.001175 
.002275 
.002550 
.002750 
.002875 
.003625 
.003500 
.004125 
.004625 
.005500 
.006075 
.005425 
.0100 
.0150 
.0260 
.0750 

Inch. 
0. 

a 

1 

Inch. 
0. 

Elaetic  limit 
Eltntio  limit 

♦ 

Tensile  Rtren|;tli. 
At  time  of  rupture. 

0. 

0. 

• 

**'**«» 

i 
f 

•IT 
f 

3 


II 

y 
i 


1^ 


General  summary. 

Tensile  Btrength  per  square  inch  of  original  section IMunda..    70,000 

Elastic  limit  per  SQuare  inch  of  original  section do...    82,000 

Elongation  per  inch  after  rupture inch..      .2790 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001050 

Reduction  in  dlMueter  at  point  of  rupturb .....do...        .144 

Keduotion  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture '. ■ 1".45  f  rom  neok 

Character  of  broken  surfaco silky  oblique ;  bright  lines  parallel  to  surface  of  fraotore 

Slougatiou  of  inch  sections ".18,  ".24,  ".43*,  ".23 


I 


12-INCH   B,    L,    RIFLE,    NOi   1. 
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No.  797. 


Marks,  ^V 

Length,  5^'. 

Diameter,  'M98. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3". 


Appbed 


I 


2.  SOU 
S.OOO 
7,500 
It.  000 
U5M 
UMO 
17.500 
U.BOO 
n.500 
1$,00V 
lfi,MO 
30,000 
^.SW 
2Lt!00 
21,5«) 
2.000 
2X500 


Per  «qu«.ro 
inrti. 


1,  ooo 
5,  OOO 
10,  OOO 
15.  OOO 
JO.  OOO 
25,  OOO 
30,000 
35,  OOO 
SCuOOO 
37,  OOO 
38,000 
3©,  OOO 

40,  OOO 

41,  OOO 
42,000 
43.  OOO 
44,000 
45.  OOO 
69,560 


CompreA- 

sioD  por 

inch. 


Inch. 
0. 

.OOOIOO 
.000300 
.O0O433 
.000567 
.000733 
.04)0933 
.001133 
.001833 
.001500 
.  001733 
.002467 
.  004667 
.005500 
.006267 
.007067 
.008067 
.009200 


Saccesstve 

compreA- 

•ion  per 

inch. 


Inch. 
0. 

.000100 
.000200 
.000133 
.000134 
.000166 
. 000200 
.000200 
.000200 
.000167 
.000233 
.000734 
.  002200 
.000(<33 
.000767 
.0OOM)O 
.001000 
.001133 


Permanent 
seU 


.  iTieh. 
0. 


Failed  by  triple  flexure. 


0. 


.000033 


Siicoeeeive 

pemiaoent 

seU 


Kemarka. 


.  Inch. 

0.  '  luitialload. 


.000033       Elastic  limit 


.003267 


.  003234 


Ultimate  strength. 


hi 


; 


i    ' 
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12-JNCH   B,   L.    RIFLE,    NO.  1, 


No.  798. 

Marks,  ^IV 

Length,  5''. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3''. 


Applied  loadB. 

Comprea- 

slou  per 

inch. 

Saccesftive 

compres* 

aion  per 

inch. 

Ponuanent 
aet 

Suceaafre 

l>«nuaucut 

aet. 

Keiniirka. 

Toud. 

Per  sqaare 
incn. 

Pounds, 
600 
2,500 
6,000 
7,800 
10,000 
12,500 
16, 000 
15,500 
16,000 
16.500 
17,000 
17,600 
18,000 
18.600 
10.U00 
10,500 
20,000 
20,600 
21,  OOU 
21,600 
22,000 
22. 500 
34,270 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
do,  000 
31,000 
82.000 
83,000 
84,000 
35,000 
8(i,  000 
87.000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46, 000 
68,640 

Inch, 
0. 

.  (00133 
.000267 
.000433 
.000567 
.000733 
.000900 
.000933 
.000067 
.001000 
.001067 
.001167 
.001300 
.001533 
.002000 
.002000 
.006000 
.005567 
.006467 
.007467 
.  008700 
.000833 

Inch, 
0. 

«000133 
. 000134 
.000166 
.000134 
.000166 
.000167 

.oooo:<8 

.0000:i7 
.000033 
.000067 
.000100 
.000133 
.000233 
.000467 
.000900 
.002100 
.000567 
.000900 
.001000 
.001238 
.001133 

*    Inck. 
0. 

Inch, 
0. 

Initial  load. 
Elaatic  limit 

Ultimate  atrengtb. 

0. 

0. 

......>.k.. 

.C00167 

'  .6o6io7 

.003600 

-   .003433 

.008233 

.004633 

Failed  by  triple  flexure. 


12-INCH  B.  L.    RIFLE,   NO.   1. 
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No.  795. 


12RT 


Ifarh,  g  Y,  I 

Length  J 12' \ 

Diameter,  V\129. 

Secdooal  area,  1  square  inch. 

(hngeA  lengthj  10".  . 


Applied  loads. 


I 


TMiL 


\FtT  aanmre 


ioe 


MOJ 


Corapres- 

slon  per 

inch. 


Fwuds. 
1.000 

s,oao 

10,000 

15^000 

20,000 

2S.U0O 

2a  000 

20.000 

30.000 

ai,oo« 

82^000 

23,000 
34,000 
35.000 
30^000 
37,000 
38.000 
39.000 
40.000 
41,000 
42,000 
43,000 
44.000 
44.200 


OOOll 
00029 
00045 
00061 
00080 
00090 
OOO03 
00098 
OOlOl 
00107 
00112 
00190 
00135 
0015I 
OOI70 
0019L 
00234 

ootrzi 

CM>450 
00.550 
00725 


Successive 

ooinpres- 

•ion  p«r 

incD. 


Failed  by  triple  flexure. 


Inch. 
0. 

.00011 
.00018 
.00U16 
.00016 
.00019 
.00010 
.00003 
.00005 
.00003 
.00006 
.00005 
.00018 
.00005 
.00016 
.00019 
.00021 
.000A3 
.00047 
.OOOIM) 
.00129 
.00100 
.00175 


PermAOOnt 
Mi. 


Inch. 


0. 


Ol 


.00003 


.00023 


SnooeMive 

permftaent 

•et. 


Inch. 


0. 


.00003 


00019 


.00142 


.00120 


Bemarkt. 


Initial  load. 


SlMtio  limit 


Ultimate  ntronctb. 


\  ' 


} 


ii 


I  iij 


*  t 


'%4 


* ' 


3    -i     .^       I 

1  :  f        '  ' 


II'     I 


rx 
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12-INCn   B.  li.  RIFLE,  NO.  1 


No.  790. 

Marks    ^^RT 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Compres- 
sion per 
inoh. 

Sacceasive 

conipreeiAiOD 

per  inch. 

Permanent 
set. 

— t 

Saccesslve 

permanent 

set 

Remarks. 

Total. 

Per  Bon&re 
inch. 

Potttwf*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28.000 
29,000 
30,009 
31,000 
32,000 
33,000 
34,000 
3.S,000 
36,000 
37,«00 
38.000 
39,000 
40,000 
46, 470 

Poundt. 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,00u 
34,000 
35.000 
36,000 
37,000 
38,000 
89.000 
40.090 
46,470 

Inch. 
0. 
.00011 
.00029 
.00044 
.00061 
.00080 
.00091 
.00093 
.00090 
.00102 
.00108 
.00111 
.00110 
.00128 
.  00165 
.00201 
.00240 
.00300 
.00410 

Inch. 
0. 

.00011 
.00018 
.00016 
.00017 
.00019 
.00011 
.00002 
.00006 
.00003 
.00006 
.00003 
.00008 
.00009 
.  00037 
.00036 
.00039 
.00060 
.00.10 

Inch. 
0. 

0. 

Tnitialload. 

ElMttolimtt. 
Uliimate  strength. 

0. 

.00002 

.00002 

• 

.  00017 

.00015 

.00271 

.00254 

Failed  by  triple  flexure. 
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12-tNCH   B.    L.    RIFLE,    NO.    1. 


No.  800. 

Marks,  ^  ^j.^^  q 

Length,  '^5. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3". 


,/ 


Applied  loads. 

Comprea- 

aion  per 

inou. 

Snoceaalve 

comprea- 

aion  per 

inch. 

Permanent 
aet. 

Sncceaaire 

permaoont 

aet. 

Remarka. 

Total 

Per  aquare 
Id  oil. 

foundM. 
500 
2,500 
5.000 
7,600 
10,080 
12.600 
15^800 
15,500 
18,000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21.000 
21,600 
22,000 
22,500 
35,480 

Pound*. 
1,000 
5.000 
10.000 
15,000 
20.000 
25.000 
80,000 
81,000 
82,000 
83,000 
84,000 
8^000 
88,000 
87,000 
88.000 
89.000 
40.000 
41.000 
42.000 
43.000 
44.000 
45,000 
70,980 

Indi. 
0. 

.000100 
.000233 
.000400 
.000533 
.000733 
.000933 
.000987 
.001000 
.001033 
.001100 
.001200 
.001333 
.001500 
.OOIROO 
.002533 
.003367 
.004000 
.004933 
.006200 
.007333 
.008600 

Inch. 
0. 

.000100 
.000133 
.000167 
.000133 
.000200 
.000200 
.000034 
.000033 
.000033 
.000067 
.000100 
.000133 
.000187 
.000300 
.000733 
.000834 
.000633 
.000933 
.001207 
.001133 
.001267 

Inch.  ^ 
0. 

IneK 
0. 

iDiiial  load. 

0. 

'**."  666633 

.000033 

Elastic  limit. 

.000133 

.000100 

Ultimate  atrenf^li. 

.001500 

.  000167 

.006800 

.005300 

t 
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,/ 


I, 


Failed  by  triple  flezare. 


12-INCH  B.    L.    RIFLE,    NO.    1. 
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Muzzle  end. 

No.  3893, 

Marks,  II? J 

Diameter,  ''.564. 

Sectioual  area,  .25  square  inch. 

Obliged  lengthf  4''. 


Applied  loada. 


TotaL 


Pound* 

2S0 

1,250 

2.556 
5,  MO 
6,250 
7,5« 
fi,750 
».0C« 
9,2M 
9,509 
9,750 
10,000 
It,  250 
10,  SCO 
10.750 
11,000 

aso 

11.500 
11750 
12,000 
12,250 
1Z500 
13,000 
13,308 
14.000 
14,500 
15  000 
15. 5M 
16,000 
16,500 
17,000 

n.500 

l(i.O0O 
li^.500 
I9.0g« 

19,500 
20,000 
30,500 
2i,0«« 
21,500 
2^000 

21,  m 

2B.490 


inch. 


Pounds. 
hOOO 
5,000 

10.000 

20.000 

25.000 

30,000 

35.000 

38,000 

37.000 

38.000 

39.000 

40,000 

ii.ooo 

42,000 
43,000 
44.000 
45.000 

4«,ooa 

47.000 
48,000 

49.000 
50.000 
52,000 
54.000 
56,000 
5fi,00O 
60,000 
62.000 
64,000 
66,000 
6B.00O 
70,000 

7:,o  0 

74.000 

76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
9U,000 


'  Elan  jEratlon 
per  ioch. 


Tnch. 
O. 
.  OOOIOO 
.000275 
.000600 
.0O0775 
.000075 
,  OO 1 175 
.001200 
.OOI:»50 
,om275 
.OOiSOO 
.O01350 

.  ora-ooo 

.001*25 
.  001475 
.  C01500 
.  OOI525 
.002o50 
. 003500 
.  00&200 
.00«250 
.  OOa750 
.  009250 
.010125 
.  012875 
.  013750 

.01^025 
.017500 
.  019750 
.  022375 
,024875 
.027425 
.  031000 
.0340<M> 
.03^125 


.0475 


.0750 
.OOOO 
.1325 


SncceMive 

eloDj»tion 

per  ioob. 


Jneh. 
0. 

.000100 
.000175 
.000325 
.000175 
.000200 
.000200 
.000025 
.000025 
.OOOOoO 
.000025 
.000050 
.000050 
.U00025 
.000050 
.000025 
.000025 
.001025 
.000050 
.001700 
.001050 
.000500 
.001500 
.001875 
.001750 
.001875 
.001875 
.001875 
.002250 
.002825 
.002500 
.002550 
.003575 
.008000 
.004126 
.004375 
.0050 
.0030 
.0125 
.0100 
.0150 
.0425 


Permanent 
set 


Inch, 


0. 
0. 


0. 


0. 


Saocee^ive 

permanenl 

set. 


0. 


Inch, 


Bern  arks. 


Initial  load. 


0. 


0. 


Elastic  limit. 


Tensile  strength. 
At  time  of  rupture. 


Crtiieral  summary. 

5*toB of  rn^une..^^ --------;; sillcy,  oblloue 

hvitteofliichaaetioiM "•   '^^'    '^  •    " 
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12-INCH  B.   L.   BIFLE,   NO.  1. 


y    Fo.  3894. 

Marks,  J|^;^o 
Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

SncceMive 

elon>(ation 

per  incli. 

Lpemaanobt 

aeu 

SncoeealTe 

permanent 

set. 

Reoofirks. 

ToUI. 

Per'sqaare 
inoh. 

PounAt, 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10.250 
10.500 
'10, 750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,  -250 
12,500 
18,000 
13,500 
14.000 
14.600 
15,000 
15,500 
16.000 
16,  500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,180 
18,900 

Powid; 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
62,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74.000 
76,000 
78,000 
80.000 
82.000 
64,000 
86.000 
88,000 
88.720 

0. 

.000100 
.000276 
.000575 
.000950 
.001100 
.001250 
.001275 
.001325 
.001350 
.001425 
.001475 
.002250 
.002450 
.003700 
.004050 
.006000 
.007500 
.009126 
.011000 
.  013125 
.015000 
.017000 
.019375 
.022250 
.024025 
.028000 
.031000. 
.  034375 
.038375 
. 043000 
.0475  • 
.0525 
.0625 
.0775 
.0976 
.1860 

JfiM. 
0. 
.000100 
.000175 
.000300 
.000375 
.000150 
.000150 
.000025 
.000050 
.000025 
.000076 
.000050 
.000775 
.000200 
.001250 
.001250 
.001050 
.001500 
.  001626 
.  001875 
.002125 
.001875 
.002000 
.002375 
.002875 
.002375 
.003376 
.003000 
.  003375 
.004000 
.004625 
.0045 
.0050 
.0100 
.0150 
.0200 
.0375 

Inek. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  atrengtb. 
At  time  of  rapture. 

0. 
0. 
0. 
0. 

0. 

■ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnda..    88^7!t 

Elastic  limit  per  sonare  inch  of  original  sectiob %.do...    45,060 

Elongation  per  incii  after  rupture ^.. inch. .      .  1790 

£lon$;atlon  per  inch  under  strain  at  elastic  limit do...  .0014)9 

KtMlnction  in  diameter  at  point  of  rapture do...       ,||t 

Keduction  in  area  after  rapture,  per  centum  of  original  section €ljl 

Position  of  rupture ".85  Aram  nMlfi 

(Mmractrr  of  broken  surface attkV 

Elongation  of  inch  sections ".08, 'Ml,  ".14,  "JT 


-^ 


J 


f»-nfcw  B.  L.  nifT.i!,  wrt  r. 


No.  3805. 

,  run.  JI7-,  K 

i.'fer.  ".r.64. 

■  ■uj»l  are4i,  .-5  (t/)nare  inch. 
.  .'.I  teagtb,  4". 


123 


■r    ;;:;;;  h 


'parish. 


GcHrrnI  (iimmary. 


1^,  _n«r  •^t^^.i  elMU<^Illul^.. 


fjis:.  .Wo- ■.---.:};/.; 


ororifLanlatotiini... 


40.000 


10  trma  nrek 
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12-INCH   B.  L.  RIFLE,  NO.  1. 


£ 


¥o.  3896. 

Marks,  JJ?/i 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pound*. 

.  250 

1,250 

2,600 

5,000 

7.500 

8,760 

10. 000 

10,  250 

10.500 

10,  750 
11,000 
11.250 
11.600 

11,  750 
12, 000 

12,  260 
12,500 
12.  760 
13,000 
13,250 
13,600 
HOOO 
14,500 
15,000 
15,500 
16. 000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22, 000 
22,500 
23,000 


Per  sqnare 
iucD. 


Poundi. 
1,000 
5.000 
10,  (MM) 
20,000 
30.000 
S.*).  000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48, 000 
49, 000 
60,000 
51,000 
62,000 
63,000 
64,000 
56.000 
68,000 
60.000 
62.000 
64,000 
60.  000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
8i,000 
86.000 
88,000 
90.000 
92,000 


Elongation 
per  iucli. 


Inch, 
0. 

.000075 
.000275 
.000575 
.000926 
. 001075 
.0fl275 
.001300 
.001325 
.000375 
.001400 
.001450 
.001500 
.  001576 
.001600 
.005250 
. 005625 
.006225 
.006975 
.007500 
.008450 
.  010250 
. 012000 
.013925 
.016625 
.017926 
.020000 
.022500 
.025000 
.027500 
.030500 
.  033950 
.037626 
.041500 
.0176 
.0500 
.0575 
.0700 
.0875 
.1250 


Snccessire 

eloii)^»tiou 

per  inch. 


IneK 
0. 

.  000075 
.  000200 
.000300 
.000350 
.000150 
.000200 
. 000026 
.000025 
.000050 
.000025 
.000050 
.000050 
.000075 
.000025 
.003650 
.000375 
.000600 
.000760 
. 000525 
.000950 
.001800 
.  0017.'i0 
.001926 
.001700 
.002300 
.002075 
.002500 
.002500 
.002500 
.003000 
.003460 
. 003675 
.  0U3875 
.0060 
.0025 
.0075 
.0125 
.0175 
.0375 


Permanent 
set. 


Inch. 


0. 
0. 


0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch, 


0. 


RftTnarkfr 


Initial  load. 


Elaatio  limit 


Tensile  strenKtb. 


•   I 


General  summary. 

Tensile  strength  per  sqnare  inch  of  orieinal  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  aftf^r  rupture inch.. 

Elongation  per  loch  under  strain  at  elastic  limit do... 

Kedniiion  in  diameter  at  pointof  rupturo .....do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture l"ttom 

Cbnracter  of  broken  surface granular,  60  per  cent.;  aiUcy  obliqae,  40  pw 

Elongation  of  inch  sections ".12,  ".U,  ".16^ " 


■'♦, 


V. 


13-J.VCU    B.   h.    HIPLE,   NO.    L 

So.  3897. 
■  ,     riBT 
'  u  r,  o 
.•rcr,  ".564. 

<<!)jI  area,  .2->  Bfiaum  luch. 
..'J  teagtb,  4". 


Gtwrat  iHnmiirjr. 


..ponnila..    W.liOO 


BKr'lJV.'^rVr  I^'^^.»'.;«W^'^  " 


..i-.BOfroDiDMk 
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12-INCH   B.   L.   RIFLE,    NO.   1. 


Ko.  3898 

Marks,  j^?,S 

Diameter,  ''.664. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  4''. 


Applied  loadB. 

Xlonfration 
per  ioch. 

SnoceMive 

eloDjEfttion 

per  inch. 

FenuAnent 
•et. 

Successire 

p«nnMient 

set. 

Remarki. 

Total. 

Per  Bqnare 
inch. 

Pounds. 
250 
1.260 
2,500 
5.O0O 
7,500 
8,750 
10,000 
10,250 
10, 500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
13,000 
13, 500 
14,000 
14.500 
16,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21.500 
22,000 
22.600 
22,980 
22, 100 

Poundt. 
1.000 
6.000 
10, 000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
01,920 

Inch. 
0. 

.000126 
.000326 
.000650 
.001000 
.001176 
.001426 
.001450 
.001475 
.001500 
.  001625 
.001650 
.001600 
.001650 
.002860 
.003250 
.004375 
.006225 
.007625 
.009500 
.010350 
.012676 
. 014125 
.016300 
.018400 
.020760 
.023550 
.026000 
.028375 
.032000 
.0350 
.0400 
.0425 
.0475 
.0525 
.0625 
.0750 
.1000 

Inch, 
0. 

.  000125 

.000200 

.000326 

.000350 

.000175 

.000250 

.000025 

.000025 

.000023 

.000025 

.000025 

.000050 

.000050 

.000200 

.000400 

.001125 

.  OOia'k) 

.001400 

.001875 

.000850 

.002325 

.001450 

.002175 

.002100 

.002350 

.002800 

.002450 

.002375 

.003625 

.0030 

.0050 

.0026 

.0050 

.0050 

.0100 

.0125 

.0250 

Inch. 
0. 
0. 

Inch. 
.0 

Initial  load. 
EUstio  limit. 

Teoftilo  Btrength. 
At  time  of  rapture. 

0. 

.000025 
.000050 
.000050 

"Vooooii" 

.000025 
0. 

1 

• 

.007300 

.007260 

.010J50 

.002860 

. 

..  ... 

X 

* 


f 

fr 

« 


^ 


General  eummary. 


Tensile  Btren^i^th  per  square  inch  of  original  aection • • ..ponnda 

Elafllio  limit  per  Bquare  Inch  of  originu  section do. 

EloDf^ation  perinon  after  rupture ...inch. 

KlonKation  per  inch  under  strain  at  elastic  limit do. 

K«HluctioD  in  diameter  at  point  of  ruptuie do. 

Keduction  in  area  after  rupture,  per  contum  of  oristnal  section 

Position  of  rupture "50  from  neck 

Character  of  broken  surface granular,  40  per  cent  ;  silkyobliqne,  OOperoeat 

Elongation  of  inch  sections ".2d*,  ".09,  ".07,  "M 


01,920 

47,0001 

.1126 

.  ooieso; 

17.6.; 


12- INCH    B,   L.   BIFLE,    NO.    1, 


127 


Ifo.  801. 

Length,  5'\ 

Diameter,  ".798. 

Secdonal  area^  .50  sqaare  inoh. 

Gaaged  leng^th,  3". 


Applitid  ]0ftd«. 


PbumdM 

509 

XSOO 

5^000 

17, 5M 

21.  SCO 

21.000 
U,Stt> 

s;«60 

22,  S» 
SS.eiO 

aisoo 

2S.M0 
2l.«eo 

27,  MO 

r.:«o 

41. 


1,00U 

ft.  000 

1O.0O0 

16.000 

ao.  ooo 

25,0'jO 

30.000 

86.OO0 

40.000 

4t,  000 

4ZOO0 

48,000 

44.000 

45.0O0 

411.  UOO 

47,0O0 

48.O00 

49,000 

5O,0OO 

61,000 

52.0O0 

63,000 

54.000 

55,000 

5«.000 

82;  000 


CompTMk 

•iOD 


ine 


r 


Inch. 

a 

.000100 
.000333 
.000400 
.000633 
.000700 
.000933 
.001100 
.001367 
.001333 
.001367 
.001267 
.001433 
.001467 
.001500 
.001533 
.002800 
.004500 
.004667 
.005033 
.005667 
.006267 
.006733 
.007400 
.007833 


Saoo«MiTe 

oompras- 

•ionper 

inch. 


Inch. 

0. 
.600100 
.000133 
.000167 
.000133 
.000167 
.000J33 
.000167 
.090167 
.000066 
.000034 

0. 

.000066 
.000034 
.000033 
.000033 
.001267 
.001700 
.000167 
.000366 
.000634 
.000600 
.000466 
.000667 
.000433 


• 


PerniMent  I  Sacoewive 


set. 


permanent 
eet. 


Inch. 


Rf  marks. 


Inch.      I 
0.  I  Initial  load. 


0. 


0. 


.000067 


Failed  by  triple  flexore. 


.000067 


SlMtio  Umit 


Ultimate  strength. 


ik 


Ji^tUt^Sm 


^i^Kdi 


} 


Vvi 


I 


1  V 


111! 


I 
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12-INClI   B,   L.   RIFLE,   NO.   1. 


JSTo.  802. 

Marks,  n  t,  o 

Length,  5'^ 

Diameter,  ^'.798, 

Sectional  area,  .50  square  inch. 

Ganged  length,  Z". 


Applied  loads. 

Compres- 
sion per 
inch. 

Suooessive 
compres- 
sion per 
iiicn. 

Permanent 
set. 

Saocesfllve 

permanent 

set. 

TotaL 

Per  sqaare 
inch. 

Foundi, 
500 
2,600 
6,000 
7,500 
10,000 
12.500' 
15,000 
17,500 
20.000 
20.500 
21,000 
21.500 
22.000 
22.500 
23.000 
23,500 
24,000 
24.500 
26,000 
25,600 
26,000 
26,600 
27,000 
42,410 

Pwndt, 
1,000 
5,000 
10.000 
16^000 
20,000 
26.000 
90.000 
86.000 
40,000 
41,000 
42.000 
43.000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
62.000 
53.000 
64,000 
84,820 

Inch. 
0. 

.000183 
.000267 
.000400 
.000567 
.000733 
.000900 
.001067 
.001283 
.001267 
.001333 
.001367 
.001400 
.001467 
.001633 
.001600 
.001667 
.001767 
.001067 
.004300 
.005633 
.006600 
.007333 

Inch, 
0. 

.000138 
.000134 
.000133 
.000167 
.000166 
.000167 
.000167 
.000166 
.0000.14 
.000066 
.000034 
.000033 
.000067 
.000066 
.000067 
.000067 
.000100 
.000200 
.002333 
.001233 
.001067 
.000733 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Slaatio  limit. 
Ultimate  strength. 

0. 

0.             1 

**-*•*-*•-"• 

0. 

, 

Failed  by  triple  flexure. 


•-> 
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No.  803. 


Hark^y  ii  it. 

Length,  a''.80. 

Diameter,  ".798. 

Seetional  area,  .50  square  inch. 

6aaged  length,  3''. 


Ipplied  loads. 


TotaL 


m 

7,500 
ROOO 
12,300 
}i,K« 

2.0W 


persqoAre 
inch. 


22,5m 

s,s9e 

0,509 

H<<09 

31,300 

3.000 

45,^ 

6,000 
10.0OO 
15.  0C»0 
20,  OOO 
2^,  OOO 
30.  CKK) 
S5.  OiK> 
4O.00O 
41.0I» 
42,  «W 

4a.  OOO 

44.000 
45.  OOO 
44.  OOO 
47.000 

48,000 
49,  t^-O 

5o,o»:>o 

91.160 


Comprea- 

sioo  per 

iocn. 


I  Socoe«iiTe 
compres- 
sion per 
inch. 


Inch. 

O. 

.000100 

.ooo2:i.{ 

.000376 
.000500 
.000667 
.000933 
.001067 
.001233 
.001233 
.001267 
.001300 
.001333 
.002867 
.003400 
.004U33 
.0046:^3 
.005300 
.005900 


Inch. 

0. 
.000100 
.C00133 
.000134 
.000133 
.000176 
.000266 
.000134 
.000166 

0. 

.000034 
.0C0033 
.001033 
.000534 
.000533 
.000633 
.000600 
.000667 
.000600 


Permanent 
set. 


Inch. 


0. 


0. 


0. 


SncoesaiTe 

permanent 

set. 


IneK 


0. 


Remarks. 


Initial  load. 


Elastic  Unit 


Ultimate  strenjcth. 


1    ; 


Failed  by  doable  flexure. 
H.  Ex.  165: 0 
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12-INCH   B.   L.   RIFLE,    NO.   1, 


SPECIICEHS  FROM  JACKET. 

Brab  End. 

No.  3903. 


Marks,  ^S5,i 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4''. 


Applied  loads. 

BlongAiioii 
per  Inch. 

SaocfWMive 

PerniAneiit 
•et. 

Sixoeeasive 

permanent 

sot. 

Semarks. 

ToteL 

Persqiiare 
Inoh. 

elongation 
per  Inch. 

Pound*. 

250 

1.250 

2,500 

6.000 

7.600 

8,760 

9.500 

0.750 

10,000 

10.250 

10,500 

10,750 

11.000 

U,250 

11.500 

12,000 

12,600 

13.000 

13,500 

14,000 

14,600 

16,000 

16.500 

16,000 

10. 500 

17.000 

17.500 

18,000 

18,500 

19,000 

19,500 

20.000 

20,600 

21,000 

21,290 

Poundt, 
1,000 
6.000 
10,000 
20,000 
80,000 
85.000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
48.000 
60.000 
62.000 
54,000 
66,000 
58.000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,160 

Inch, 
0. 

.000100 
.000276 
.000560 
.000925 
.601050 
.001125 
.001173 
.002250 
.003476 
.002675 
.003000 
.003426 
.004000 
.004900 
.006425 
.008275 
.010300 
.012260 
.014450 
.016625 
.018926 
.021500 
.024126 
.027500 
.030600 
.0340u0 
.088500 
.043000 
.0600 
.0687 
.0650 
.0750 
.0976 
.1450 

JneK   . 
0. 
.000100 
.000176 
.000275 
.  000375 
.000126 
.000075 
.000050 
.001075 
.000226 
.000200 
.000325 
.000&25 
. 000575 
.000900 
.001525 
.001850 
.002025 
.001950 
.002200 
.002175 
.002300 
.002575 
.902625 
.003375 
.003000 
.003500 
.004500 
,004500 
.0070 
.0037 
.0113 
.0100 
.0225 
.0476 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000825 

■ 

.000825 

.001250 

.000425 

- 

Tensile  atroDf^th. 

;;c^ 


/T 


/  •■ 


General  summary. 

TensilestrengUipersqnaroinob  of  original  section pounds.. 

Elastic  limit  per  sqaare incli  of  original  section do... 

Elongation  per  incn  after  rapt nre inch.. 

Elongation  per  Inch  under  strain  at  elastic  limit do... 

Eedaction  in  diameter  at  point  of  rapture do... 

Beduction  in  area  after  rapture,  per  centam  of  original  section • 

Position  of  rapture l'M9fh>m 

Character  of  broken  surface silky,  40  per  cent.;  granular,  00  per  cent;  opened  cracks  in  surface 

stem  in  rii  inity  of  fraotnre.  » 

Elongation  of  inoh  sections ".19*,  ".24*,  "06,  ". 


^ic 


:z^-'z^:^t^c^  ^.  JL .  JL'vft'e' 


ezt^'  o/^  iJ^CLc^]te^ 


•S*S.6 


>M\.  /As:     51  2 


r 
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No.  3904. 
Marks,  i\^  S 
Diameter^  ^564. 

SectioDal  area,  .25si2aare  inch. 
Gaaged  lengthy  4f\ 


Applied  Joodiu 


s 


ToUL 


5.600 

7,5« 

8.7» 

10,  tM 

10,  MO 
1O.7S0 
11,«I0 
11,230 

11,  SM 
n,7S0 
12,100 
U»0 

12,  SH 
12,156 

u,ro 

U250 

\xw> 

UTSI 
KlOO 
liSIO 
1ft.  MO 

iai,soo 

M.000 
10.  M 
17.000 
17.300 

iA,5eo 

19.000 
19,S00 
20.000 
21,500 
21.000 
21,506 
22,000 
21500 
22,  OM 
22, 560 
2l,00t 
2iS<0 
11,710 


Per  M  o«r«  /  per  Id  cli . 


P<mn4s. 
1.(00 
5;  000 
10.000 
20.000 
JO.  000 
35,000 
40^000 
iS^OOO 
42,000 

44.000 

45.000 

4«1000 

47,000 

48,000 

40,090 

50,000 

51,000 

52,000 

53.000 

54,000 

55,000 

56,000 

58,000 

60,000 

62,000 

64.000 

66.000 

68.000 

70,000 

72,000 

74.000 

76^606 

78,000 

66,000 

fi.606 

84,000 

M^OOO 

9,000 

60,060 

81 006 

64,060 

66.000 

98,600 

61,840 


Inch. 

.COOifS 

.000360 

.OOOtiSO 

.001000 

.0tfI175 

.OOiSTS 

.0014XH> 

.001426 

.00J«75 

.001&50 

.ooieoo 

.001025 

.001675 

.001700 

.001^00 

.001875 

.002125 

.0036-^5 

.004025 

.005500 

.90«>'^50 

.0O7FOO 

.009250 

.OllOUO 

.C12750 

.014500 

.010275 

.019250 

.02CJ25O 

.022500 


.027000 


.030000 
.040000 
.0450 
.0500 


.1275 


Sacce»aivo 

eloii*mtiau 

per  inch. 


Inch, 
O. 

.000175 

.000175 

.  000300 

.000350 

.  000175 

.000200 

.00O025 

.  0OOt»25 

.000050 

.00O075 

.000050 

.000025 

.  0OO05U 

.  0O04)25 

.OOOJOO 

.000075 

.  OOOJ50 

.001500 

.001000 

.  OOOK75 

.000750 

.001550 

.001450 

.001750 

.001750 

,ooi7r»o 

.OOI775 
.  4)01075 
.002000 

.  4|O'i250 
.OOJ500 
.002000 
.002750 
.  003250 
.  OO3t00 
.C»O40iJ0 
.0050 

.0050 

,0050 

.0100 

.0100 

.0200 

.0325 


Permanent 
set. 


Succ««fiive 

permanent 

•et. 


Bemarks. 


Inch. 


0. 

0. 


.000050 
.000050 


Inch. 


0. 


.000050 


0. 


IniUol  load. 


Elastic  limit. 


T«nai1e  strenglli. 


General  aummarjf. 


fS^R'^'^fl^iJ^Sfraptan do  . 

rk»f«*»-rJt:*?* V 11"  ""        -  irranular ;  doll  allky  band  oxtonding  from  clrcnmference  to  center 

*;"'*<*« of  broken  •nrf»c«---' **  "  ii  "  u  "  2a*  "  li 


98,840 
49.000 
.1000 
.001700 
.084 
27.6 
60  from  neck 


C: 
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12-INCH    B.   L.    EIPLE,   NO.   1. 


No.  3905. 

Marks,  g  j,^  j^ 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4". 


Applied  loads. 

Elongation 
porincb. 

SncoesiiTe 

elongation 

per  inch. 

Permanent 
set. 

Saocessive 

permanent 

•et. 

Kemarks. 

Total. 

Per  eqnaro 
incn. 

Pounds, 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

9,000 

9,260 

9,500 

9,750 

10.000 

10, 250 

10.500 

10,750 

11,000 

11.500 

12,000 

12,500 

13,000 

13, 500 

14. 000 

14,500 

15,  000 

15,  .'WO 

16,000 

16,500 

17,000 

17,  I^OO 

18,000 

18.500 

19.000 

19.500 

20,000 

20,500 

20,640 

Pottnda, 
1.000 
5,000 
10,000 
20,000 
30.000 
35,000 
36,000 
37,000 
38,000 
39.000 
40.000 

4i;ooo 

42,000 
43,000 
44,000 
46,000 
48,000 
50,  OCO 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
82,560 

Inch. 
0. 

.000100 
.000300 
.000600 
.001000 
.001225 
.001325 
.0(11400 
.001550 
.001775 
.002325 
.    .002825 
.008775 
.004250 
.005125 
.006750 
.008625 
.010500 
.012500 
.014760 
.016875 
. 019500 
.022250 
.025000 
.028125 
.031750 
.035500 
.040000 
.0450 
.0500 
.  0575 
.0700 
.0800 
.0950 
.1500 

Inch. 
0. 

.000100 
.000200 
.000300 
.OOOfOO 
.000225 
.000100 
.000075 
.000150 
.000225 
.000550 
.000500 
.000950 
.000475 
.000875 
.00162ir 
.001876 
.001876 
.002000 
.002250 
.002125 
.  002625 
.  002750 
.002750 
.003125 
.003625 
.OOS?.^) 
.004500 
.OO.'iO 
.0050 
.0075 
.0125 
.0100 
.0150 
.0550 

Jneh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.600060 

.000050 

"'.602306  " 

.002250 

- 

e 

a 
C 
■J 


1 


i 


^ 


General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section poands..    82,560 

Klastiolimitpersaoare  inch  of  original  section do...    35,000 

Elongation  perinea  after  raptnre .inch..      .1660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001225 

deduction  in  diameter  at  point  of  rupture do...*     .084 

Bednotion  in  area  after  rupture,  per  centum  of  ori<:inal  section 27.6 

Position  of  rupture 2".  ISfVomneck 

Character  of  broken  surface granular,  60  per  cent ;  dtiU  silky,  50  per  cent 

EloDgation  of  inch  sections ".12,  ".26%<16,  Ml 


I 


I 
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No.  804. 


Marts,  B  T4 1 

Length,  5^'. 

Diameter,  '^798. 

Sectional  area,  .50  sqaare  inch. 

Gauged  lenirtlif  3'\ 


Af^  K-d..         1   ^„„^. 

Saeoeaaire 

oompret- 

•ionper 

iDCD. 

Permaneot 

Sucoesslve 

pemiMienI 

set 

Bemarks. 

1  ToUL 

i 

^^-,   "^-S*' 

9tO 

tm 

5.000 
7.Mt 
M^fltO 
USOO 
1^000 
17.  sot 
19.000 
1ft  soo 
30,000 
3ti,500 
31,(40 
21,500 
3,000 
SI  500 
23,000 

nsot 
koot 
HSiO 

S,000 
Ml  tit 

1, 000     1     0. 

5,000     1       .000167 
10,000             .000300 
14.000             .000500 
20.000             -000«33 

25,000          .oooaoo 

«A  IMA                       ACM1Q33 

Inch. 
0. 

.000107 
.000133 
.000200 
.000133 
.000167 
.000133 
.000167 
.000100 
.000033 
.000007 
.000033 
.000034 
.000033 
.000033 
.000167 
.000233 
.001134 
.002200 
.000833 
.OOOTiS 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultiinate  strength. 

0. 

av,  WW 
35.000 

as^ooo 

39.000 
Ml  000 
41,000 
42,000 
43.000 
44.000 
46.000 
44.000 
47.000 
48,UM» 
49,000 
50.000 
79,820 

.001100 
.001200 
.001233 
.001300 
.001333 
.  0O1367 
.001400 
.001433 

.<M>ieoo 

.001883 
.002907 
.OO5107 

.ooeooo 

.000733 

•  %• • ••  •••••• 

0. 

# 

Failed  by  triple 
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12-INCH   B.   L.   RIFLE,   NO.   1. 


No.  805. 

MaTKS,  B  T*  0 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundf, 
500 
2,500 
6.000 
7.500 
10,000 
12,900 
15,000 
17,600 
10.000 
19,600 
20,000 
20,600 
21,000 
21.600 
22,000 
22,500 
23.000 
23,600 
24,000 
24,500 
26.000 
25, 500 
26,000 
26,600 
27.000 
27,500 
28,000 
28.500 
29,000 
4e,100 


Per  BQuare 
inch. 


Pounds. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
85,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43.000 
44^000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 
52,000 
53.000 
64,000 
56,000 
56,000 
57,000 
68,000 
92,200 


Compres- 

BioD  per 

inco. 


Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.009767 
.000933 
.001100 
.001200 
.001233 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001567 
.001667 
.001767 
.001933 
.002200 
.002433 
.  002707 
.003100 
.00^1333 
.004067 
.004567 
.005133 
.005900 


SacceAsive 

oompres* 

Bion  p«r 

iucn. 


IneK 
i. 

.000133 
.000167 
.000167 
.000166 
.000134 
.000166 
.000167 
.000100 
•.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000100 
.OOOKH) 
.000106 
.000*267 
.000233 
.000334 
.000333 
.000233 
.000734 
.000500 
.000566 
.000767 


Pennanent  8"C«««««^« 
pernuuient 


Bet. 


Inch, 


0. 


0. 


0. 


Bet. 


Inch, 


0. 


Bemarks. 


Initial  l«Mid. 


Blastio  limit 


Ultimate  strengtb. 


Failed  by  triple  flexure. 


i 
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No.  806. 


length,  5". 

teoal  ai^a,  .50  sqoare  inch. 
ftwged  length,  3'^ 


M 

M 

m 
m 

w 

M 

« 
N 
N 
» 
10 
« 
I 

I 
f 

0 

» 
I 


I«tda. 


!^     tWMtt 


1,000 

6,000 

10.0rjo 

15,000 

20,000 

25,000 

30,000 

35,100 

38,000 

38^009 

40,000 

41,000 

42,000 

43,000 

44,000 

45^000 

44,000 

47.000 

48,000 

40.000 

50,000 

78,300 


PwBQjure 


Comp] 
aton  per 


omoioo 

0OO233 
000400 
OOO^'^ 
000700 


001033 
OO110O 
001133 
001I33 
<M>1300 


007a6T 


SaooeaaiTe 

oomprea- 

aionp«r 

Incn 


Hi  by  triple 


IndL 
0. 

.000100 
.000133 
.000107 
.000133 
.000167 
.00i)167 
.000160 
.000067 
.000033 
0. 
.000107 
.000533 
.000500 
.000534 

.ouoeoo 
.ooocoo 

.000666 
.001100 
.000000 
.000834 


POTmaiiAiit 
set. 


Sucooaalve 
pemiMifliit 


IneK 


0. 


0. 


—.000167 


Inch, 


0. 


-.000107 


Bemarki. 


Initial  load. 


Blaatio  limit 


Uliimate  atroDgtli. 


I 


f 


'*.i ' 


i»r 


^  > 


i: 


•  I 


m 


1 1 
I" 


'4 


H 


il. 


1S6 


12 -INCH   B.  L.  RIFLE,   NO.  1. 


No.  807. 
Marks,  ^^^ 
Length,  6". 
Diameter,  ''.798. 
Sectional  area,  .50  nquare  inch. 
Ganged  length,  y. 


Applied  loads. 

Compres- 

aion  per 

inch. 

Sncessive 

compren* 

Bion  per 

inon. 

Permanent 
BeL 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  sqaare 
inciL 

Poundi. 
500 
9,600 
fi,000 
7,600 
10.000 
12.500 
15,000 
17,600 
19,000 
10.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
84,500 
25.000 
89,470 

Pounda, 
1,000 
5,000 
10,000 
15,000 
20,000 
25.U00 
80,000 
35.000 
Sii.OOO 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45^000 
46,000 
47.000 
48.000 
49.000 
50,000 
78,940 

Ineh, 
0. 

.000100 
.000233 
.000400 
.000633 
.000700 
.000900 
.001033 
.001188 
.001167 
.001167 
.001533 
.001867 
.002300 
.002967 
.003500 
.004067 
.004900 
.005133 
.000267 
.007267 

Inch. 

0. 

.000100 
.000133 
.000167 
.000133 
.000167 
.000200 
.000133 
.000100 
.000034 

0. 

.000366 
.000334 
.000433 
.000G67 
.000533 
.000567 
.000833 
.000533 
.000834 
.001000 

Jnc/i. 
0. 

Inch. 
0. 

Initial  load. 
Klaatic  limit. 

Ultimate  strength. 

- 

0. 

•      «**.-A*.-..l        ...•:..-.•.•• 

•                                                    1 

0. 

— 

■•••**  •••••• 

• 

■,.41 


"ih 


•i 


/ 


■/ 


Failed  by  triple  flexure. 


m      I 


K 


■h 


1  I 


^ v^tT  ' 


HEx    /(^f.    .51  2 


f^N, ; 


12-INCH   B.    L.   BIFLE,    NO.   1. 


137 


Fbont  End. 
No.  3906. 


Marks,  m  r,  r 

Diameter,  ^\564. 

S^^onal  area,  .25  square  inch. 

(jm^  length,  ^". 


Applied  loa  li 


TvtaJ. 


250 

ISV) 

S,50e 

5,000 

7,S00 

a  750 

10.000 

I0..'«0 

]0,750 

ILOOO 

11.230 

11500 

11.750 

12.000 

12,230 

12,500 

12.750 

uoot 

13,250 
13,500 
14,000 
14.500 
15,000 
15.500 
10,000 
101500 
17.000 
17,500 
1^,000 

19.000 
19/00 
20,000 
20,500 
21,000 
2X500 
22.0QI 

23.WJ0 
23.500 
2iM 
24,500 
24.910 


PeraqoAre 
ineb. 


£l»«iifatioii 


1.000 
5.000 
10,000 
20.000 
SO,  000 
35^000 
40.0UO 
42,000 
43,000 
44,000 
45.0CO 
41^000 
47,000 
481000 
49,000 
50,000 
51,000 
52.000 
53.000 
54.000 
59  000 
58,000 
60,000 
02,000 
64,000 
M.O0O 
«J)UO 
70.000 
72.000 
74,000 
70,000 
78.000 
»,000 
82.000 
M.O0O 
88,000 
fiS.OOO 
90.000 
92.000 
94.000 
90.  000 

se.uoo 

90.  MO 


000150 
00037S 
O0O7OO 
OOIOOO 
001200 
00142S 
0014SO 
0014T5 
001500 


OOIOOO 

ooi«^fi 

0«ll«75 
OOI729 
0018S0 
002100 
00-.2300 
003150 


005000 
006>500 

ooan25 


oii&oo 

013375 
015000 

010875 
O18TO0 
021000 
0327«0 


027500 
O3O5O0 
033500 
037000 
041000 

O45OO0 

05€>0 

0350 

04r7& 

c»soo 

X173 


SaoceMive 

eloDfration 

per  inch. 


0. 
.000150 
.000225 
.000325 
.000300 
.000200 
.000225 
.000025 
.000025 
.00002S 
.000050 
.OOOOSO 
.000025 
.000050 
.000050 
.000125 
.000*50 
.000100 
.000650 

.ooons 

.  001075 

.001500 

.001525 

.001775 

.001700 

.  001875 

.001825 

.001875 

.Oitl825 

.002300 

.001750 

.002250 

.002500 

.00:1000 

.OO.KH)0 

.003500 

.OOtOOO 

.004000 

.0050 

.0050 

.0125 

.0125 

.0375 


Permanent 
•et. 


IimA. 


0. 
0. 


SaoceoalTe 

permjuieiit 

set. 


Inch. 


0. 

0. 
0. 


RemM-kt. 


InltlAlloAd. 


HlMtie  Umit 


Tensile  Mtrongth. 


GtntraX  aummary, 
T^au-t^.  .. ^^rt«.»^  incb  of  original  section ponnds..    90.640 

PJM..^ — »x\.  t       LI.w^a.tf»«t         „«•••—«.".•...•.•.«•......-.........-.»»........ .|[rsnuisr ;  sllKy  center 

"option  of  inch  •«ctioii» ^'»  •"*•  '^^   '^ 
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12-INCH   B.  L.  RIFLE;  NO.  1. 


No.  3907. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 


Applied  loads. 


TotAl. 


Pounds. 
250 
1.250 
2,500 
5.000 
7,600 
8,760 
10.000 
10,500 
10.750 
11,000 
11,250 
11.500 
11.750 
12.000 
12.250 
12.500 
12,750 
13.000 
13,250 
13.500 
13.750 
14.000 
14,500 
15,000 
15,500 
10,000 
16,500 
17. 000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,500 
23,000 
23.600 
23,800 


Per  rauartt 
inch. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
48,000 
50.000 
61,000 
52.000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
81,000 
86.000 
88,000 
90,000 
92,000 
94,000 
95,440 


Eloneation 
I>er  Tnoh. 


Inch. 

a 

.000150 

.000300 

.000650 

.000975 

.001150 

.001250 

.001850 

.001375 

.001400 

.001426 

.001450 

.001500 

.001550 

.001600 

.001650 

.001706 

.001760 

.003375 

.006025 

.0)6000 

.007000 

.008675 

.010425 

.012500 

.014376 

.016250 

.018250 

.020500 

.022600 

.025000 

.027500 

.030600 

.033500 

.0350 

.0426 

.0476    • 

.0525 

.0600 

.0725 

.0875 

.1325 


Snco«Mlve 

eloniration 

per  inch. 


Jneh. 
0. 

.000150 

.000150 

.000350 

.000325 

.000176 

.000100 

.000100 

.000025 

.0000J5 

.  000025 

.000025 

.000050 

.000050 

.000050 

.000050 

.000050 

.000050 

.  001625 

.001050 

.000975 

.001000 

.001675 

.001750 

.  002075 

.001875 

.001875 

.002000 

.002250 

.002000 

.002500 

.002500 

.002>000 

.003000 

.0015 

.0076 

.0050 

.0050 

.0U75 

.0125 

.0150 

.0450 


Permanent 
set 


Ineh, 


0. 
0. 


0. 


0. 


000025 


Succeaslve 

permanent 

set. 


Inch. 


.000025 


Kemarks. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 


General  summary. 


Tenaile  stren^tk  per  square  inch  of  orij^inal  section pounds..    9&,440 

Klastic  limit  per  square  inch  of  original  section .*-. do...    52,0n0 

Klongation  per  incQ  aAer  rupture inch..      .1700 

Elongation  per  inch  nndnr  strain  at  elastic  limit do  ..  .001750 

Reduction  in  diameter  at  point  of  rupture do...        .144 

Redaction  io  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rapture 1".40  firom  neclc 

Cliaractcr  of  broken  surface silky,  60  per  cent. ;  granular  at  circumference,  40  per  cent 

Elongation  of  inch  sections ".16^  ".82*, ''.12,  ".09 
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No.  3908. 
Marks,  if  1/^ 
Diameter,  '\564. 
Sectional  area,  .25  square  inch. 
Ganged  ien^rtii^  4'\ 


Applied  kwds.       j 


ToteL 


Pmmdt 
250 

1,250 

2;  500 

5,000 

7,:;oo 

^750 

10,000 

10.500 

10,750 

11.090 

11,230 

11.500 

11,730 

I^OOO 

12,250 

12,500 

11,000 

12.S00 

14,000 

IISOO 

15,000 

IS,  500 

16.000 

10,500 

17,000 

17,500 

IK.  000 

l*-.500 

1».000 

It.  500 

30,000 

20,500 

21,000 

21.500 

2:1. 100 

32,500 


,  ^  Elongmtian 

PersqoAre    per  inch. 
inch. 


Founds. 

hOOO 

S,000 

10,000 

20,000 

90,000 

uiooo 

4",  000 
42;  000 
43,000 

44.000 

45.onf 

40,000 

47,000 
4^000 

48.(«) 

50.000 

52,000 

54.000 

58,000 

58,000 

00,000 

02,000 

64,000 

66.000 

66.000 

70.000 

72.000 

74,000 

76.000 

76.000 

60,000 

82,000 

SiOOO 

66,000 

88,000 

00.000 

90,720 


Inch. 
0. 

.000150 
.000325 
.O0OO7S 
,001000 
.001200 
.001425 
.001475 
.001573 
.001775 
.001>O5O 
.003250 
.004500 
.004  »50 
.  0U5425 


007925 


•  11475 

013OOO 

015075 

.  0172o4> 

.  01»375 

.0-2175O 

.024200 

. 027125 

.030000 

.033000 


.0425 
.0475 
.0525 
.<>575 

.crroo 

.OSS5 
-1075 
.1525 


eJonjEation 
perlnoh. 


JTnch. 
O. 

.000150 

.  000225 

.  000350 

.  000325 

.  000200 

.000225 

.000050 

.000100 

.000*200 

.000275 

.001200 

.00I2.V) 

.000450 

.000475 

.000825 

.001675 

.  0U17(K) 

.001850 

.001525 

.002075 

.  O02175 

.  002125 

.  002375 

.  002450 

.002935 

.  00*J875 

.003000 

.003025 

.605875 

.0050 

.0050 

.0050 

.0125 

.0125 

.0250 

.0450 


Permanent 
set. 


In^ 


0. 
0. 


SneceeeiTe 

permanent 

•et. 


Inch. 


0. 


Remarks. 


Initial  load. 


0. 


.000050 


.000050 


Blastio  limit 


Tensile  strength. 


]  a 


•1     5  : 
I 


h      i 


1^ 

4    »; 


1 


Gentral  summary. 

JNttarfn^re '    *• '^™"' "1??^ 

^naerrf  broken -artooe ■ '"lO'MrVM.*    ij 


t; 


I  1 


r 


140 


12-rNCH   B.    L.    EIFLE,    NO»    1. 


Ko.  808. 

Marks,  S  5;^! 

Length,  5". 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Compres- 
sion per 
inoo. 

Snccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Saccessire 

Remarks. 

Total. 

Per  80  aare 
inco. 

p«rtuaueut 
set. 

Poundt. 
500 
2,500 
5.000 
7,600 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,060 
27.500 
28,000 
44,070 

Poundtt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
88,140 

Ineh, 
0. 

.000100 
.000267 
.000433 
.000600 
.000733 
.000900 
.001067 
.001233 
.001267 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001500 
.001533 
.001567 
.001600 
.001733 
.003233 
.005833 
.006500 

Ineh. 

0. 

.000100 
.000167 
.000166 
.000167 
.000133 
.000167 
.000167 
.000166 
.000034 

0. 

.000033 
.000033 
.000034 
.000033 
.00U033 
.000067 

0. 

.000033 
.000034 
.000033 
.000133 
.001500 
.002600 
.000667 

Ineh. 
0. 

It^eh. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

.......••..• 

0. 

0. 

1. 

Failed  by  triple  flexure. 


4 
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So.  809. 

Marks,  m  t,  o 

Length,  5"'. 

Diameter,  ''.798. 

Sectional  area,  J^  square  inch. 

Gauged  lea^h,  3''. 


Applied 


ToteL 


Plnoub. 
500 
2.50O 

7,500 
10.000 
12,500 
1^000 
17.500 
29,000 
22.500 
S.000 
23,500 
Si  000 
21500 
S,080 
25^500 
21^000 
91,500 
77,000 
27.500 
tt,000 

a,»o 


inc. 


Cooapros- 

clonper 

iii«n. 


l,00O 
5,000 
JCOOO 
15.0OO 
20,000 
25,000 
80,000 
85.000 
40,000 
45,000 
46.000 
47,000 
4«,000 
49,000 
50,000 
5I,O0O 
52.000 
53,  OOO 
64.0OO 
55,000 
58.  OOO 
86,000 


Tfuh. 

I. 

.000100 
.000267 
.000400 
.O00533 
.000700 
.G00950 
.001100 
.001207 
.001400 
.001433 
.O01407 
.001500 
.001833 
.002500 
.003207 
.003833 
.004-00 
.004033 
.005467 
.006433 


Sueoeflsive 

oompres- 

sion  per 

inca. 


Inch, 
0. 

.000100 
.000167 
.000133 
.000133 
.000167 
.000250 
.000150 
.000167 
.000133 
.000033 
.000034 
.000033 
.000333 
.000667 
.000767 
.000566 
.000667 
.000133 
.000534 
.000966 


Failed  by  triple  flexure. 


PermaDent 
set. 


Inch, 


0. 


Saeoe«8ire 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


ElMtio  limit 


TTltimaio  strongth. 


J'^'t 


11 


. 


■■I 
11^ 


U  if 


t     ii 
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12-INCH   B.  L.  RIFLE,   NO,  1. 


No.  810. 

Marks,  ^Ji^kJ 

Length,  b'\ 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  incli. 

Gauged  length,  3". 


Applied  loRdft. 

CoiDj)ro8< 

sion  Tier 

inch. 

Sucoeasive 
00m  proa- . 
aiou  per 
inch. 

Permanent 
aet. 

Sacceuire 

perninnent 

aet 

Kemarka. 

Total. 

Por  Boaare 
inch. 

Pounds. 
600 
2,500 
6.000 
7,500 
10,000 
12,500 
16.000 
17,500 
20.  000 
20.600 
21,000 
21,500 
22,000 
22.600 
2.1,000 
2:1.500 
24.000 
24,500 
2%  000 
25,500 
26,000 
26,500 
27,000 
42.  570 

Pounds. 
1,000 
5.000 
10«000 
15,000 
20,000 
25.000 
30,000 
85,000 
>       40,000 
41,000 
42.000 
43,000 
44,000  . 
46,000 
46,003 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
63,000 
54,000 
85.140 

Inch, 
0. 

.000100 
.000267 
.000433 
.000600 
.000733 
.000900 
.001067 
.001267 
.001300 
.001300 
.001833 
.001367 
.001500 
.001700 
.  0021/33 
.003300 
.003867 
.004533 
.005100 
.005767 
.006500 
.007167 

Inch. 

0. 

*  .000100 
.000167 
.0001B6 
.000167 
.  000  K13 
. 000107 
.000167 
.001200 
.000038 

0. 
.000033 
.000034 
.000133 
.000-iOO 
.0003:13 

.  ootrjo? 

.000567 
.000666 
.000567 
.000667 
.000733 
.000667 

IncK 
0. 

Inch, 
0. 

Tnitialload. 

Elaaticllmit 
Ultimate  atreDcfb. 

0. 

0. 

' 

t 

» 

( 

Failed  by  triple  flexure. 
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Marks,  Jfl;^ 

Length,  5'\ 

Diameter,  '\798. 

Secdonal  area,  MO  square  inch. 

Gaaged  leDgrth,  3''. 


No.  811. 


Applied 


Total 


FeTMioare 
tncn. 


Cooipi 
sioo   p«r 
iuch. 


5«0 

i,M 
7.SM 
10,  MO 
13,  W0 
15,009 
17. 5M 
2a,  NO 
2I.Ji00 
21,000 
21,500 
22.000 
S.SOO 
21,000 
22,500 
Si  000 
21.500 
2S.000 
25,500 
26.600 
21.500 
27.000 
42,010 


1,000 
i,000 
10,000 
15,000 
30,000 
2&.000 
80.000 
35,000 
40.000 
41.000 
42,000 
03,600 
44,000 
45,000 
40,000 
47.000 
48.000 
48,0CO 
80.000 
6L00O 
92,000 
53.000 
54.000 
8S.8» 


TncM, 

O. 

.000100 

.000233 

.000400 

.000567 

.  000733 

.  OOOOOO 

.  001067 

.001233 

.OOI2C7 

.001267 

.001300 

.OOI333 

.001467 

.001667 

.002333 


0O414M> 


.005333 
.0O5067 


007267' 


SucceAaire 
compres- 
sion per 
iscn. 


FaUed  by  triple  flexure. 


Inch. 
Ol 

.000100 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
0. 
.000033 
.000033 
.000134 
.000200 
.000666 
.001234 
.000533 
.000667 
.000666 
.000634 
.000700 
.000000 


Permftoent 
set. 


Snoccftsfve 

poruianent 

sot. 


Inch, 


0. 


0. 


0. 


Inch. 


Remarks. 


Inftial  load. 


EUistio  limit. 


Ultimate  atrength. 


r- 


12-INCH  B.  L.  RIFLE,  NO.  1. 


SPECmENS  FROM  HOOPS   GAS  CHECK,  AND 

BREECH  BUSHING. 


r 
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la-mCH  B.   L.   BIFLE,    NO.   1. 

Ko.  3901. 


Marks,  "t?m* 

Diameter,  ",56L 

Sectional' area,  .25  square  Inoh. 

Gaaged  length,  4'^ 


Applied  loads. 


Total. 

PerMuaro 
ioon. 

Pwndt. 

Found$. 

250 

1,000 

1.S&0 

5,000 

2,500 

10,000 

5,00U 

20,000 

7.  MO 

30,000 

10,000 

40.000 

11,250 

45,000 

12,500 

50,000 

12,750 

51,000 

13,000 

68,000 

13,260 

53,000 

)3,7S0 

55,000 

14,250 

57.000 

14.750. 

60,000 

16,850 

61,000 

15,760 

63.000 

23,910 

95,640 

BloDEation 
pwmeh. 


Ineh, 


0. 


.000100 
.000250 
.000550 
.000000 
.001275 
.  001425 
.001600 
.004375 
.006500 
.006975 
.007950 
.000750 
.011500 
.013250 
.014750 


SaooeAsive 

elongation 

perlneh. 


Inch. 
0. 

.000100 
.000160 
.000300 
.000350 
.000376 
.000150 
.000175 
.002775 
.002125 
.000475 
.  000975 
.001800 
.001750 
.001750 
.001500 


Permanent 
aet 


Inch, 


0. 
0. 


0. 
.000086 


SacoeaaiTe 

permanent 

aet 


Inch, 


0. 


.000025 


Initial  load. 


Elaado  limit. 


Tensile  strength. 


General  eummary,  .^ 

Tensile  strength  per  aqnare  Inch  of  original  section ....pounds..   ^f£   l 

SlasUo  limit  per  square  inch  of  original  section do...   ^Jf   I 

Elongation  per  inch  after  rapture ..inch..     .Jj^  $ 

Elongation.per  inch  under  strain  at  elastic  Umit do...  .001^  | 

Redactionin  diameter  at  point  of  rupture .....do...      .^  \ 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotion tLiJk 

Position  of  rupture ..at  middle  of  sten  |. 

Character  of  broken  surlisoe,  granular,  50  per  cent ;  silky,  50  per  cent.    Opened  cracks  in  snifnee  of  ^ 
stem  in  vicinity  of  place  of  rupture.  .  } 

JQongationofinohseotioBs ".IS,  ".26*.  "JT,  "J* 
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12-INCH   B.   L.   RIFLE.   NO.  1. 


Hoop  A«. 

2Sro.  3871. 

Marks,  "t%^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gkiuged  length)  ^'. 


Applied  loftdi. 

lElonntion 
per  inoh. 

Suooessive 

elongation 

per  inch. 

Permanent 
•et. 

Saeoesaire 

permanent 

set. 

Total 

Per^cmare 
iaon. 

Bemarks. 

Poufub. 

250 

1.260 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

12,750 

IS.  000 

13.250 

13,500 

18,750 

14,000 

14.500 

15,000 

16,500 

16,000 

16,600 

24,060 

J?ownd», 
1.000 
6.000 
10,000 
20,000 
30,000 
40,000 
46,000 
60,000 
61,000 
52.000 
63,000 
64,000 
65,000 
66,000 
6(t,000 
60.000 
62,000 
64,000 
66.000 
96,240 

0. 

.000075 
.000250 
.000576 
.000900 
.001250 
.001425 
.  001575 
.001625 
.  001700 
.001776 
.001900 
.002100 
.002700 
.004876 
.007000 
.009500 
.010500 
.012250 

0. 

.000076 
.000176 
. 000826 
.000325 
.000350 
.000176 
.000160 
.000050 
.000075 
.000075 
.000125 
.000200 
.000600 
.002175 
.002125 
.002500 
.001000 
.001750 

0. 

a 

Inch. 
0. 

Initial  load. 

0. 
0. 

Elaatio  limit 

Tensile  strength. 

- 

Gen&raX  iwaxmary, 

Tenaile  strength  per  square  inch  of  original  section ponnds. 

Elastic  limit  per  sqoare  inoh  of  originaTsection » ,.do.. 

Elongation  per  Inoo  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit « do.. 

Eednotion  in  diameter  at  point  of  rapture do.. 

Bednction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rapture , , P'.50fi 

Character  of  hroken  surface 

SlongatioB  of  inch  sections ".11,  ''.16^" 


f 
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12-INCH   B.   L.   BIFLE,   NO.   1. 

Hoop  Bg. 


No.  3867. 

Marks,  "^^ 

Diameter,  ''.564. 

SectioDal  area,  .25  square  inch. 

Oaaged  length,  4/'. 


Applied  loftdi. 

SlOBfEfttiOIl 

perlttoh. 

Snooeeeive 

eloneatlon 

per  Inob. 

Permanent 

aet 

Sacoesaire 

permaaent 

aet 

Bemarka. 

TotaL 

Per  square 
inch. 

Poundt. 

250 

1,260 

2.600 

6,  COO 

7.500 

10,000 

U.280 

12,600 

12,750 

13,000 

13.250 

13,500 

18,750 

14,000 

14,260 

14,500 

14,760 

16.000 

16,260 

16.500 
16,760 
16,000 
16,260 
16,500 
17,000 
17,600 
18.000 
18.600 
27,420 

Poundt, 
1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
46,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
57,000 
68,000 
50,000 
60,000 
61,000 

62,000 
63,000 
64.000 
65.000 
66,000 
68,000 
70.000 
73.000 
74,000 
100,680 

Ineh. 
0. 

.000176 
.000400 
.000760 
.001125 
.001450 
.001626 
.001776 
.001800 
.001825 
.001850 
.001900 
.001900 
.001925 
.001076 
.002050 
.002100 
.0021C0 
.002175 

.002250 
.002825 
.002425 
.002625 
.002750 
.003775 
.006275 
.007850 
.009800 

Jnek. 

0. 
.000175 
.000226 
.000850 
.000875 
.000326 
.000175 
.000150 
.000025 
.000026 
.000025 
.000050 

0. 

.000025 
.000060 
.000075 
.000050 
.000050 
.000026 

.000075 
.000075 
.000100 
.000100 
.000225 
.001025 
.002500 
.  001575 
.001950 

Inch. 
0. 
0. 

Inch. 
0. 

luiUia  load. 

Elaatio  limit,  not  well 
defined. 

Tensile  strensih. 

.000025 

.000025 

, 

r 

V 


t 


General  summary. 

Tensile  atresfrth  per  aqnare  inoli  of  original  aeetion ...povinda..  100,680 

Blaatio  limit  per  square  inch  of  original  section,  not  well  defined do...    4tl,0Q0 

Blongation per inon afterraptore incli..    0.1600 

Blongation  per  inch  under  strain  at  elastic  limit do...  .002176 

Bednction  in  diameter  at  point  of  rupture do...        .104 

Bednction  in  area  after  rupture,  per  centum  of  original  section S8.5 

Position  of  rupture « l".60froDi  seek 

Character  of  broken  snrfaee granular,  silky  center 

Elongation  of  inch  sectiona v 'Ml,  ".28,  «f.l4,  ".U 


■e*. 
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la-IKCB  B.  L.  BIFLEy   NO.  1. 

Hoop  Bs. 


No.  3872. 

Marks,  ^*^,^ 

Diameter,  'K56L 

Sectional  area,  .26  square  inch. 

Ganged  length,  4'^ 


Applied  loadt. 

Elonntion 
peruBoh. 

SncoeMive 

elonsation 

perlnoh. 

Permanent 
set. 

Successive 

permanent 

set 

TotaL 

Per  square 

I 

PoWmU. 
260 
1,260 
2,600 
6,000 
7,600 
10,000 
11,260 
12,600 
12,760 
18,000 
18,260 
18.500 
18,760 
14,000 
14,260 
14,600 
14,760 
15,000 
16,260 
16,600 
16,000 
16,500 
17,000 
17,500 
18,000 
27,120 

Pound*. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
46,000 
60,000 
51,000 
52,000 
68,000 
54,000 
65,000 
66,000 
57,000 
58,000 
60,000 
60,000 
61,000 
62,000 
04,000 
06,000 
68.000 
70,000 
72,000 
108,480 

Inch, 
0. 

.000125 
.000260 
.000025 
.000060 
.001825 
.001460 
.001025 
.001650 
.001700 
.001760 
.001800 
.001850 
.001000 
.001925 
.001976 
.002050 
.002175 
.002325 
.002676 
.003900 
.005760 
.007500 
.009000 
.010750 

Inch' 
0. 

.000125 
.000125 
.000376 
.000325 
.000375 
.000126 
.000175 
.000025 
.000050 
.000050 
.000050 
.000050 
.000050 
.000025 
.000050 
.000075 
.  000125 
.000160 
.000350 
.001226 
.001850 
.001750 
.001500 
.  001170 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elasticllmit 
Tensile  strength. 

0. 
0. 

General  summary. 


Tensile  strength  per  square  inoh  of  o^giual  seetion pounds.. 

Blastio  limit  per  square  inoh  of  original  section do... 

XIongatioB  per  inco  after  rupture inch... 

Blongation  per  inoh  under  strain  at  elastic  limit do.. 

Reduotion  in  diameter  at  point  of  rupture do... 

Keduotlon  in  area  after  rupture,  per  oentum  of  original  section 

Position  of  rupture ''.Ofrom  middle  of 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  oircumfexeooe 

Elongation  of  inch  sooUons M4,  ".  29*,  MC, «.  U 


106,480 

50,000 

.1760 

.002050 

.104 

8815 


m\ 


^SB 


■'ft 


r 

« 

Q 

<£ 

r 


'    I 


''t 

n 


12-IKCH   B.  L.   BIFLEy   NO.  1 

Hoop  04. 

Na  383». 

Markg,  ^^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Oaoged  length,  4f\ 


Applied  loads. 

Eloanftioii 
per  moll. 

Saoo«MiTe 

«loDff»tloa 

perlDOb. 

PeraiAoeni 
set. 

iiuoceMlTe 
perniMie&t 

BemarkB. 

ToUL 

PcTMiiAre 
inoa. 

Founds. 
250 
1,300 
3,600 
6,000 
7,600 
10,000 
11,260 
12,600 
13,750 
13,000 
13,250 
18,500 
18,750 
14,000 
14,260 
14,500 
14.760 
15,000 
1^250 
15,750 
18.260 
18.750 
17.250 
17,750 
24,820 

Founds, 
1,480 
6.000 
10.000 
20,000 
80.000 
40,000 
.      45.000 
60,000 
61,000 
62,000 
58,000 
64,000 
55,000 
66,000 
ff7,000 
58,000 
50,000 
80.000 
61,000 
63.000 
85,000 
87,000 
80,000 
71.000 
98,480 

Ineh, 
0. 

.000126 
.000800 
.000878 
.001026 
.001425 
.001550 
.001750 
.001776 
.001800 
.001825 
.001S75 
.001026 
.001075 
.0020.5 
.002075 
.002200 
.002400 
.002826 
.003700 
.007250 
.000250 
.011200 
.013750 

0.' 

.000136 
.000175 
.000375 
.000350 
.000400 
.000125 
.000200 
.000025 
.000025 
.000825 
.000050 
.000050 
.000050 
.000050 
.000050 
.000125 
.000200 
.000425 
.000875 
.003550 
.003000 
.001850 
.002660 

Jneh. 
0. 

InOL 
0. 

Initial  load. 

0. 
0. 

J 

EUbUc  limit                 f 

Tensile  strength.     J 

Oenerdl  summary. 

Tensile  strength  per  square  Inoli  of  orisinal  section... ponnda. 

Blsstio  limit  per  square  inch  of  original  section do. 

Slongation  per  inch  after  mptnre incli 

Elongation  per  inch  nnder  strain  at  elastio  limit do. 

Bednctimi  in  diameter  at  point  of  mptore doi 

BeductUm  in  area  after  raptare,  per  oeatam  of  original  section 

Position  of  mptore 1". 

Character  of  broken  anrfaoe 

Xkmgation  of  ineh  •ectiona ".20,".] 


r;S- 
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aa-IS CH  B.   li.   BIFLE,  NO.  1. 

t 

I 

HoopOs. 
No.  3868. 


T. 


Marks,  ^|?;g- 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4''. 


Applied  loads. 

ElongaHoQ 
per  Inch. 

BoooeMiTe 

eloneatlon 

perlnob. 

Pennaoent 

Mt. 

SaooeesiTe 

Seomrka. 

ToteL 

Per  MQcre 
Inon. 

permAueiit 
set. 

POttfMff. 

250 
1.250 
2,600 
6,000 
7.600 
10,000 
11,260 
12,600 
12,750 
18,000 
18,250 
13,600 
13,750 
14,000 
14.250 
14.500 
14,750 
16,000 
15.600 
16.000 
16,500 
17.000 
25.960 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45.000 
60,000 
61,000 
62,000 
53.000 
54,000 
65.000 
66,000 
57,000 
66^000 
59.000 
60.000 
62,000 
64,000 
66,000 
68,000 
108.840 

2n^ 

a 

.000150 
.000860 
.000725 
.001026 
.001400 
.001660 
.001750 
.001800 
.001825 
.001875 
.001926 
.001925 
.002000 
.002050 
.002126 
.002300 
.002600 
.003060 
.004875 
.006750 
.008750 

Inch. 

a 

.000150 
.000200 
.000375 
.000300 
.000376 
.000160 
.000200 
.000060 
.000026 
.000050 
.000050 
0. 

.000075 
.000060 
.000075 
.000175 
.000200 
.000550 
.001825 
.001875 
.002000 

Xneh. 
0. 
0. 

Inch, 
0. 

Initial  losd. 

SlMticlhnit 
Tensile  strength. 

.000025 
.000025 

'".ooooii" 

0. 

.■•..«••••■• 

*-4 


% 


General  eummarif. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  108,810 

BlasticUmit  per  square  inch  of  original  section do...    57.000 

Slongation per  inch  after  rupture inch..    0.1725 

Blongatlon  per  inch  under  stmin  «t  eiastio  limit do...  .003060 

Reduction  in  diameter  at  point  of  rupture 0.104 

Beduotion  in  area  after  rupture,  per  centum  of  original  section S8.6 

Position  of  rupture 8".26  from  neck 

Chftimoter  of  broken  surfkoe •••.. • granular,  silky  center 

Elongation  of  inch  sections ".10,  ".ao*,'.S7.  *'.U 
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12-INCH   B.   L.   RIFLE,    NO.   1. 
No.  3853, 


12  K,  C« 


Marks,  3  .^^  q 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'^ 


Applied  loads. 

Elongation, 
per  inch. 

Sacoeselre 

elongation 

perlnuh. 

Permanent 
set. 

Saeoesaive 

permanent 

set. 

Bemarka. 

Total. 

Per  eqnare 
inch. 

Ponndt, 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,260 

12,500 

12,760 

13,000 

18,260 

13,500 

13,  750 

14,000 

14,520 

14,500 

14,750 

15,000 

15.600 

16,000 

16,500 

17,000 

17,500 

26,420 

PoundM. 
1,000 
5,000 
10, 000 
20,000 
30,000 
40,000 
45,000 
60.000 
51,000 
52.000 
63,000 
54,000 
55.000 
60.000 
67.000 
58,000 
50,000 
60.000 
63,000 
64,000 
06,000 
68,000 
70,000 
105,680 

Inch. 
0. 

.000075 
.  000300 
.  000025 
.000925 
.001300 
.001475 
.001676 
.001700 
.001725 
.  001775 
.001850 
.001000 
.002000 
.002050 
.002225 
.002375 
.002576 
.003626 
. 005176 
.006760 
.008375 
.010000 

Inch. 
0. 

.000075 
.000225 
.000326 

.ooaioo 

.000376 
.000176 
.000200 
.000025 
.000025 
.000050 
.000076 
.000050 
.000100 
.000050 
.000175 
.000150 
.000200 
.001050 
.001550 
. 001575 
.001626 
. 001625 

Inch. 
0. 
0.     • 

Inch, 
0. 

Initial  load. 

0. 
0. 

Elastto  limit. 

• 

Tensile  strength. 

• 

............ 

GeMral  snmmary. 

Tensile  strength  per  sqnara  inch  of  original  section ^ ....pouids..  106,< 

Elastic  limit  per  sanare  inch  of  original  section do...    67, 

Elongation  per  inch  after  rapture Inch..  0.61i 

Elongation  per  inch  nnder  strain  at  elastic  limit do... 

Kedactionln  diameter  at  point  of  raptore do... 

BednotiOD  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rapture 2".  20  from 

Character  of  broken  surface granular,  pilky  oe^ 

Elongation  of  inch  sections "0.09/'.a4»'M8k^ 
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Hoop  D,. 


.'I' 


No,  3865. 


13  Bi  Da 


MftTKSy       T|  O 

IXiaineter,  ".564, 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 


Applird  loads. 


T&ImL 


PeraquAi^ 
inch . 


1.000 
5,  OOO 
10,  OOO 
20,  OOO 
30,000 
40.  000 
45,000 

50,  0«»0 

51,  Oi^ 

52,  OOO 
53,000 
54,  OOO 
56,000 
50.000 
57,000 
60,000 
01,000 
03.  OOO 
06,  Of*0 
07.000 
07,120 


Ekmntioii 
per  inch. 


Inch. 

a 

.000125 

.000375 
.000675 
.  001025 
.001425 
.001575 
.001775 
.(*Oi850 
.001875 
.001925 
.0O2U00 
.  002150 
.002300 
.002550 
.004250 
.OU6S25 
.008500 
.010300 
.O120OU 


Saooesdve 

elongation 

l>er  inch. 


Ifuk. 
). 

.000135 
.000250 
.000300 
.000350 
.000400 
.000150 
.000200 
.000075 
.000025 
.000050 
.000075 
.000150 
.000150 
.000250 
.001700 
.002375 
.001875 
.001800 
.001700 


Permanent 
set. 


Inek, 


0. 
0. 


,000025 
000100 


SocceMi^w 

permanent 

•et. 


Inch, 


0. 


,000025 
000075 


Bemarka. 


InltiAllMid. 


ElasU)  limit 


TensQe  strecgth. 


General  tummary. 


^ _.,    _. >^.  ^^^  m^n^r^  inch  of  original  tection poonds..    97,120 

5^^S'SSES^^£choforighSrM«tlon !T.,do...    64;000 


BMtic  Bmit  per  »4a*^ 


mmomuMmv^inch  »ft«r  raptar©.. inch.. 

SSS S Sch  tmder  strain  at  elarticlimlt do  .. 

■■Mtauwo  ycM  »««»^      ^^  paint  of  rupture do... 

^  ^^^rtor  roptare,  per  centum  of  original  section 47.1 

_  _. 1".40  firom  neck 


0.1760 

.ooaooo 

.154 


CkmrtsroflTrokea  «nr«ac« '»'Qk^»ia"»»^*^}^i 

EwpUon  of  ineh  aectlons ^   '"'n    •w^t    •» 

H,  Ex.  165 11 


:  a 


\    » 


»i 


i 


J  if  '  n 


..  ^a 
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12-INCH   B.   L.   RIFLB,   NO.   1. 

Hoop  D4. 


So.  3854 

Marks,  "^^J^* 

Diameter,  "•564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 

BIoDsatioD 
per  mch. 

Snooesfdve 

elongation 

perinob. 

Permanent 
set 

SncoeMive 

pennanoit 

Bet. 

SemarkB. 

Total. 

Persaaare 
incD. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,760 
14,000 
14,260 
14.600 
14,760 
16,000 
15^250 
15.  MX) 
16.000 
16,600 
17,000 
17,600 
18,000 
26,820 

Pound». 
1.000 
5,000 
10,000 
20,000 
30.000 
40.000 
45.000 
60,000 
61,000 
52,000 
63,000 
64,000 
66.000 
56,000 
67,000 
68.000 
69.000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
101,280 

Inch, 
0. 

.000050 
.000200 
.000500 
.000826 
.001176 
.001826 
.001625 
.001650 
.001700 
.001725 
.001775 
.001800 
.001826 
.001850 
.001025 
.001976 
.  002125 
.002925 
.004375 
.005450 
.008760 
.010300 
.012000 
.013700 

IneJu 
0. 

.000060 
.000150 
.000300 
.000326 
.000350 
.000150 
.000300 
.000026 
.000050 
.000025 
.000050 
.000026 
.000025 
.000025 
.000075 
.000050 
.000150 
.000800 
.001450 
.001075 
.003300 
.001550 
. 001700 
.  001700 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  llmlk 
Tensile  strength. 

.000025 
.000025 

.000025 
0. 

_, 

General  summary. 

Tensile  strength  per  square  inch  of  orlslna]  section pounds..  101,! 

Blastio  limit  per  sauare  inch  of  original  section do...    50,011 

Elongation  per  inch  after  rupture inch..    O.ITMJ 

Slongation  per  inch  under  strain  at  elastlo  limit ...do...  .OOlM- 

Seduction  in  diameter  at  point  of  rupture do...       .1M/| 

Beduotlon  in  area  after  rupture,  per  centum  of  original  section i/Lt-^i 

Position  of  rupture 1".  15fhnnneok  J 

Cliaraoter  of  brolien  surfSsoe silky  m 

Elongation  of  inch  sections ".30*,  ".20,  "11,  ".06  1 

1  k^ 


12-INCH   B.   L.   KIFLE,    NO.    1. 
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IS-nCH  STEEL  B.  L.  SIFLE,  HO.  1. 

Spedfic  gravity  and  hardness  of  hoop; 


Hoop. 

Hftrks  on  speoi- 
men. 

Si>ecifio 
gravity. 

UATdnoas. 

1 

12  Ri  Ag    Sc^«>- 
12R,B,    B«M... 
12R,  C4    R4M... 
12R|D,    R«H... 

7.8489 
7.8481 
7.8511 
7.8481 

21.64 
23.70 
20.93 
22.39 

Trunnion  Hoop. 
No.  3902. 


\xrkm  12KTH 

ectioDal  area,  .25  square  inch, 
^oged  length,  4". 


Applied  JimmU. 


:oteL 


2M 
1,250 
1909 

l,«00 
1,900 

%9m 


Per  Maare 
iacli. 


Ekm^tion 
per  inch. 


1,000 
5.000 
10,000 
20;  000 

ao,ooo 

4A,00O 
44,000 
45.000 

47.000 
4fi,VC0 
50.000 

54»00O 

5«.0OO 
S«^O0O 
89.100 


Inch. 
0. 

.000150 

.000300 

.000675 

.000975 

.001350 

.001475 

.0036^ 

.004325 

.004750 

.000425 

.007750 

.000750 

.011750 

,013375 

.  015750 


Snccetsive 

elongation 

per  inch. 


Ifieh. 
0. 

.000150 
.000150 
.000375 
.000300 
.000375 
.000125 
.002150 
.000700 
.000425 
.001675 
.001326 
.002000 
.002000 
.001625 
.002375 


Permanent 
aet. 


Inch. 


0. 
0. 


.002050 


.004575 


Socceaaive 

permanent 

set. 


Inch. 


002050 
'602525" 


Remarka. 


IniUalload. 


Elaatic  limit. 


Tensile  strength. 


General  summary, 

■wrntBW - 

■wofbrokaB  soWkee 

MssfiBch 


silky 
".13,  ".41%  ".17,  "13 
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12-INCH   B.   L.   RIFLEy    NO.   1. 


Gas  Check. 


No.  3855. 

Marks, «  5;  §0 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3^^ 


Applied  loads. 

SloDK^Hon 
per  inoh. 

SaeoessiTe 

elongatimi 

per  inch. 

Feimanent 
set 

SacceesiTe 

perinHnent 

set 

Bemarka. 

ToUl. 

Per  sqnare 
Inoix. 

Poundt, 

260 

1,260 

2.600 

7,600 

12,600 

15.000' 

17.500 

17.750 

18.000 

18,250 

18.600 

18.750 

19.000 

19.600 

20,000 

20.600 

21,000 

21,600 

33,080 

Found$. 
1.000 
6,000 
10,000 
80,000 
50,000 
60,000 
70,000 
71,000 
72.000 
73.000 
74,000 
7^000 
76,000 
78,000 
80,000 
82,000 
84. 000 
86,000 
134,  ?20 

IneK, 
0. 

.000100 
.000267 
.001000 
.001687 
.  002000 
.002333 
.002367 
.002400 
.002433 
.002533 
.  002033 
.002867 
.003767 
. 004167 
.004900 
.005033 
.007000 

Inch, 
0. 

.000100 
.000167 
.000733 
.000667 
.000333 
.O0O3:i3 
.000034 
.  000033 
.000033 
.000100 
.000100 
.000234 
.000500 
.000800 
.  000733 
.001033 
.001067 

Inch. 
0. 
0. 

Inch. 
0. 

iDitadload. 
Elastioliiiut 

• 

Tensile  strength. 

0. 

0, 

General  Bumwary, 

Tensfle  strength  per  square  inch  of  original  section pounds..  134^' 

Elastic  limit  per  sqaaro  inoh  of  originaTseotion do...    73»t 

Elongation  per  inch  after  rapture ..inch..    9.!^ 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Kedaotion  in  diameter  at  point  of  rupture^ do... 

Bednotion  in  area  after  rapture,  per  centum  of  original  scotion 

Position  of  rupture l".30from 

Character  of  broken  surface granular,  silky  eocentrie 

Elongation  of  inch  sections • ".10^  "JL8^* 


■J 

\ 
I 

i 
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12-INCH   B.   L.   RIFLE,  NO.  1. 

Bbeeoh  BusniNa. 


No.  3869. 

MarkB,  ^^  5;  g  ®' 

Diameter,  ^^564. 

Sectional  area,  .26  sqaare  inch. 

Oaaged  length,  3". 


Applied  loads. 

Elonntion 
per  inch. 

Saooessive 

eloDgatlon 

perlnch. 

Permanent 
set. 

Soccessive 

permanent 

set. 

Total. 

Per  sqaare 
inon. 

Remarks. 

PouncU. 
250 
1,250 
2,500 
6.000 
7,600 
10,000 
11,500 
11.750 
12,000 
12,250 
12,500 
12.750 
13.000 
13.250 
18.500 
13,760 
14,000 
14.250 
14.600 
14,750 
15.000 
16.250 
16.500 
15,750 
16.000 
16,250 
16,500 
17,060 
17,500 
18,000 
18.500 
19.000 
26.670 

P<mndt. 
1.000 
6.000 
10,000 
30,000 
30.000 
40.000 
46,000 
47.000 
48,000 
49,000 
50,000 
61.000 
52,000 
53,000 
64,000 
65.000 
56,000 
67.000 
68.000 
60.000 
60,000 
61.000 
62.000 

Ifuih. 
0. 

.000167 
.000333 
.000667 
.000907 
.001267 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.001800 
.001833 
.001867 
.001900 
.001933 
.001967 
.002033 
.002067 
.002100 
.002167 
.002233 

Inch. 

0. 

.000167 
.000166 
.000334 
.000300 
.000300 
.000300 
.000033 
.000033 
.000034 

0. 

.000038 
.000100 
.000033 
.000034 
,000033 
.000033 
.000034 
.000066 
.000034 
.000038 
.000067 
.000066 
.000100 
.000167 
.000333 
.006500 
.001434 
.002400 
.001833 
.002167 
.001883 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

• 

63,  000           .  002333 

Elastic  limit. 

64,000. 
66.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
106,280 

.002500 
.002833 
.003333 
.004767 
.007167 
.009000 
.011167 
.013000 

- 

Tensile  strength 

General  summary.  '       ^ 

Tensile  strength  per  sqaare  inch  of  original  section ponndi 

Klastio  limit  per  sooare  Inch  of  original  section do. 

Bloogation  per  incn  after  rap  tare ....••••.... inol 

Blongationpor  inch  ander  strain  at  elastic  limit do. 

Redaction  in  diAmeter  at  point  of  raptare do. 

Redaction  in  area  after  raptare,  per  centum  of  originai  section 

Position  of  rapture 1".  10 

Character  of  broken  surfiftce,  granular,  dull  silky  spot,  extending  flrom  the  oiroamferenoe  to 

firactore. 
Slongatioin  of  inch  sdctiona ...••.•••.•.••• 


f/ 
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12-INCH   B.   a.   RIFLE,    NO.   1. 
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12-INCH  B.   L.   BIFLED   MOBTABS. 

Kq.  3861. 


Marks,  "^B^'i^^* 
Length  of  stem,  24^^25. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 


Fractured  2^"  from  the  neck. 
Appearance,  oniform  granular. 


•^ 


Applied  loads. 

ElonfEation 
per  inch. 

Snccessive 

eloDsation 

perlnoh. 

Permannnt 
set. 

Sncoeteive 

permanent 

set. 

Remarks. 

ToUI. 

For  square 
incn. 

Poutuh, 

1,000 

8.000 

3,000 

4,000 

6^000 

6^000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,020 

Founds, 
1,000 
2,000 
8,000 
4,000 
6,000 

«,ouo 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17, 000 
18,000 
19,000 
20.000 
21,000 
22,000 
28,000 
24,000 
25,000 
28,020 

ZfMft. 

0. 

.000050 
.000100 
.000150 
.000206 
.000275 
.000345 
.000403 
.000480 
.000550 
.000630 
.  000715 
.000800 
.000900 
.001000 
. 001105 
.001210 
.001400 
.001500 
.001660 
.001830 
.002066 
.002315 
.002585 
.002945 

Jnctft. 
0. 

.000050 
.000050 
.000050 
.000056 
.000070 
.000070 
.000060 
.000075 
.000070 
.000060 
.000086 
.000086 
.000100 
.000100 
.000105 
.000105 
; 000190 
.000100 
.000160 
.000170 
.000235 
.0002SO 
.000270 
.000360 

Inch. 
0. 

IfUSh. 

0. 

TniHal  load. 
Tensile  strength. 

.000005 

.000006 

.000040 

.000035 

.000060 

.000020 

.000100 

.000040 

.000160 

.000050 

.000216 

.000065 

.000365 

.000150 

.000565 

.000200 

.000870 
.001130 

.000305 
.000260 

I 
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12-INCH   B.  L.  BIFLED   MOBTABS. 


^ 


Length  of  stem,  23''.37. 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  2(K'. 


Ho.  3863. 


Applied  loads. 


Total 


PoundM. 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000* 

15.000 

16,000 

17, 000 

18,000 

19,000 

20,  000 

21,000 

22, 000 

23,000 

24,000 

25,000 

31,600 


1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12, 000 

14, 000 

16, 000 

18,000 

20,000 

22,000 

24,000 

22,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10, 000 

8,000 

6,000 

4,000 

2,000 

1,000 

20,000 

22,000 

24,000 

22,000 

20,000 

22,000 

24,000 

22,000 

20,000 

81,780 

0 


Per  BQuare 
iiicn. 


PoundM. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11, 000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

10,000 

20,000 

21, 000 

22,000 

23.  000 

24,000 

26,000 

31,500 


1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.  000 

16,000 

18,000 

20,000 

22,000 

24,000 

22,000 

20,  000 

18,  000 

16, 000 

14,000 

12,000 

10,000 

8,000 

6.000 

4,000 

2,000 

1,000 

20,000 

22,000 

24,000 

22,000 

20,000 

22,000 

24,000 

22,000 

20,000 

81,780 

0 


Elongation 
par  inch. 


Inch, 
0. 

.000050 
.000100 
.  000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000460 
.  000520 
.  000600 
.000055 
.000725 
.  000790 
.  000«I65 
. 000950 
.001010 
.001120 
. 001205 
.001315 
.001450 
.001580 
.001725 
.001895 


.002490 
.002600 
.002710 
. 002835 
.  002955 
. 003085 
.003205 
.  003335 
.003465 
. 003605 
.  003746 
.0038^5 
.003786 
.003665 
.003560 
.003440 
.003305 
.003190 
.003060 
.002035 
.002805 
.002666 
.002630 


.003610 
.003766 
.003890 
.003785 
.003665 
.  003785 
.003890 
.003785 
.003665 


SucceBnire 

eloDf2;ation 

per  inch. 


0. 


Inch. 


.000050 
.000050 
.  00(»050 
.000050 
.  000050 
.000050 
.000050 
. 000050 
.000060 
.000060 
.000080 
. 000055 
. 000070 
.000065 
.000075 
.000085 
.000060 
.000110 
.000085 
.000110 
.000135 
.000130 
.000145 
. 000170 


.  000055 

.000110 

.000110 

.000125 

. 000120 

. 000130 

.000120 

.000130 

.000130 

.000140 

.  000140 

.  000140 

—.000100 

—.000110 

—.000105 

—.000120 

-^  000135 

—.000115 

—.000130 

— .  005125 

— w  000130 

—.000140 

—w  000136 


.001166 

.  000146 

.  000135 

— .  000105 

— .  000120 

.  000120 

.  000105 

—*  000105 

-%  000120 


Permanent 
set 


Inch. 


0. 

0. 

••   •••••••• 

0. 

.000010 

.  000010 

.  000025 

.000015 

.000045 

.000020 

.000070 

.000026 

.000120 

.0f0050 

.  000160 

.000040 

.  000255 

.000005 

.000410 
.000505 


.002435 


.102445 


Saccesaive 

permanent 

set. 


Inch. 


Bemarka. 


Initial  load. 


-  » 


.000156 
.  000095 


.001830 


.000010 


002455 


.000010 


00275 


Stress  applied  nnd  then 
releoRou  and  microme- 
ter observations  made 
under  lower  loads. 


I. 

I* 


t 


,1 


'4 


Tenalle  ■trangfli. 


Fractured  at  the  neck. 
AppearancCi  uniform  granular. 
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12-INCU   B.  L.  RIFLED   MOKTABS. 


So.  793. 


Marks,  12  Mc,TB. 

Length,  10''. 
Diameter,  l'M29. 
SectioDal  area,  1  square  incli. 
Gauged  length,  5''. 


1  '.-.1 


A  pplied  loads. 


TotaL 


Pounds. 

1.  ouo 

2.000 

3.  (00 

4.00U 

6,000 

6,  000 

7,000 

8.000 

9.900 

10,  000 

11,000 

12,  000 

13,000 

14,  000 

15.  000 
IG.  000 
17.  000 
IS,  000 
lU,  OOO 
20,000  . 
21,000 
22,000 

23,  000 

24,  000 

25,  000 

26,  000 
27, 000 
28,  000 
29, 000 
30,000 
31,000 

32,  000 

33.  000 
34, 000 

35,  000 

36,  000 
37, 000 
38.  (H)0 
89,  000 
40,  000 
63,  800 


Per  square 
inoli 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,  000 

14,000 

15,000 

16, 000 

17. 000 

18,000 

19,000 

20, 000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.  000 

2«,  000 

29,000 

SO,  000 

31,000 

82,000 

33.000 

34,000 

35,  000 

36, 000 

37,  000 

38,  000 

39,  000 
40,000 
63,800 


CoroprcH- 

ftion 
per  inch. 


Inch. 
0. 

.00004 
. 00008 
.COOU 
,00018 
. 00023 
. 00026 
.  00030 
.  0tK):i4 
.00040 
.  00048 
.  00054 
.  0O1158 
.0(K)64 
. 00070 
.00074 
.001178 
. 00082 
. 0OU«6 
.00004 
.00100 
.00106 
.00112 
.00120 
.  00126 
.00132 
.00138 
.00146 
.00154 
.  00166 
.  00174 
.00182 
.00196 
.00212 
, 00234 
. 00256 
. 00276 
.  00:^02 
.00336 
.00370 


Snccensive 

compitss- 

aion  Der 

iuca. 


Inch. 
0. 

.00004 
.00004 
.  00006 
. 00004 
.00004 
. 00004 
.00004 
.  OOOCU 
.00006 
. 00008 
. 00006 
. 00004 
.C0006 
.00006 
.00004 
.OOOW 
. 00004 
.00004 
.00008 
.00006 
.00006 
. 00006 
. 00008 
,00006 
.00008 
.00006 
. 00008 
.00008 
.00012 
. 00008 
.00008 
.00014 
.00016 
. 00022 
. 00022 
. 00020 
.00026 
.OOOIU 
.00034 


Permanent 
set. 


Inch. 
0. 


.00004 


00006 


00012 


Snccessive 

permanent 

set. 


Inch, 
0. 


.00004 


.00002 


.00006 


00024 


,00066 


00174 


.00012 


.00042 


.00108 


Initial  load. 


i  -^^ 


r 
\\ 

♦ 

•T 

v.- 

V 

>     , 


Ultimate  strengUu 


"-...] 


Failed  by  triple  flexure. 


TENACITY  SPECIMENS. 


No.  of 

test 


3063 
3064 
3065 

3066 
3067 
3068 
30*;9 
3070 
3071 


Numbers. 


12MG.tr, 
BTgl 
BT4O 
BT«M 

12  M  C,  T  R, 
BT,I 
BT4O 
BT5M 
BLsI 

BLyO 

BLflM 


Diameter. 


Inehet. 

1.129 
1.129 
1.129 

1.129 
1. 129 
1.129 
1. 129 
1.129 
1.129 


Sectional 
area. 


Bq,  inch. 

1.00 
1.00 
LOO 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Tensile  strength. 


Total. 


Potcndt. 

28,220 

SO,  730 
29, 010 

31,  840 
31,610 
33.430 
34,480 
31,170 
33,390 


Per  square 
incn. 


Poimdf. 

28,221^ 

30,730 
20,010 

&1,84C^ 
31,  6V^ 
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12-INCH   B.   L.    RIFLED  MOJBTABS. 


Ho.  3827. 
Marks,  12  in^TB, 

Length  of  stem,  23|'^ 
Diameter,  l'M29. 
SectioDal  area,  1  square  faicli. 
Gauged  length,  20'^ 


Applied  loads. 

Elonfration 
per  inch. 

SacceuiYe 

eloneation 

perinch. 

Permanent 
set. 

Snooemive 

permanent 

set 

TotAL 

Per  SQaax>e 
incn. 

Potmd*. 

1.000 

2,000 

8,000 

4,000 

6^000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

92.000 

23,000 

24.000 

25.000 

80,520 

Founds. 

1.000 

2.000 

8,000 

4,000 

6.000 

6,000 

7,000 

6.000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25,000 

80, 520 

Jneh. 
0. 

.000046 
.000095 
.000145 
.000196 
.000250 
.000300 
.000855 
.000410 
.000470 
.000526 
.000590 
.000645 
.000705 
.000780 
.000846 
.000910 
.000990 
.001065 
.001146 
.001240 
.001335 
.001435 
.001540 
.001685 

Jne?L 

0. 

.000045 
.000050 
.000050 
.000054' 
.000055 
.000050 
.000055 
. 000055 
.000060 
. 000055 
.000065 
.000055 
.000060 

.  .000075 
.00(1065 
.000065 

.ooootw 

.000075 
.000080 
.000095 
.000096 
.000100 
.000105 
.000145 

Jneh, 
0. 

Jneh. 
0. 

TnitialloML 

• 

TensUe  strongtli. 

0. 

.000015 

.000016 

.000025 

.000010 

.000040 

.000016 

.000060 

.000020 

.000090 

.000030 

. 000115 

.000026 

. 000165 

.000060 

.000246 
.000310 

.000080 
.000065 

Fractured  2"  from  neck. 
Appearance,  uuiform  granular. 
Specific  gravity,  7.2586. 
HardnesSi  17.71. 


\ 
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12-INCH   B.  L.   RIFLED  M0ETAR8. 


No.  3829. 


Marks,  ^^MRsTB. 

Length  of  stem,  24 ^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch* 
Gauged  length,  20  ". 


Applied  loads. 

Elon^atioii 
per  inch. 

SnooetfdYe 

eloni^ation 

per  inch. 

Permanent 
■et. 

Sacceaaive 

permanent 

set 

Bemarka. 

Total. 

Per  sqnare 
iBcn. 

Foundi, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

32,000 

23,000 

24,000 

25,600 

80.570 

Pcund*. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

31.000 

22,000 

28,000 

34,000 

25,000 

80,570 

Inch. 
0. 

.000050 
.000100 
.000100 
.000200 
.000255 
.000310 
.000870 
.000430 
.000485 
.000545 
.000605 
.000675 
.000740 
.000800 
.000860 
.000910 
.000960 
.001050 
.001150 
.001255 
.001365 
.001500 
.001645 
.001835 

Inch, 
0. 

.000050 
.000060 
.000050 
.000050 
.000055 
.000055 
.000060 
.000060 
.000055 
.000060 
.000060 
.000070 
.000065 
.000060 
.000060 
.000050 
.000050 
.000090 
.000100 
.000105 
.000110 
.000135 
.000145 
.000190 

Inch, 

Inch. 
0. 

Initialload. 
Tensile  atrengtli. 

0. 

.000015 

.000015 

.000035 

.000020 

.000045 

.000010 

.000045 

0. 

.000045 

0. 

.000085 

.000040 

.  000155 

.000070 

.000285 
.000390 

.000130 
.000105 

Fractared  at  middle  of  stem. 
Appearanoei  uniform  granular. 


12-INCH   B.   L.    RIFLED   MOETABS. 


No.  782. 


Marks,  «^^JB« 

Length,  1^"? 
Diameter,  1".129. 
Sectional  area,  1  square  inoh. 
Gauged  length,  5". 


Applied  loftda. 


Total 


Pounds, 
1,000 
2,000 
t,000 
4*000 
6,000 
&000 

tJooo 

8,000 
0,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 
31,000 
32,000 
33,000 
34.000 
86,000 
36,000 
37,000 
38,000 
30,000 
40,000 
60,180 


PerfiqiiAre 
inoh. 


Pound§. 

1,000 

2,000 

8,000 

4,000 

5,000 

^000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

26,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

32,000 

33, 000 

34^000 

86.000 

36,000 

37,000 

38,000 

89.000 

40, 000 

60,180 


Compres^ 

aioD  per 

incn. 


Ineh. 

0. 

.00006 
.00010 
.00016 
.00020 
,00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00070 
.00074 
.00080 
.00082 
.00088 
.00004 
.00098 
. 00102 
.00106 
.00110 
.00116 
.00126 
.00134 
.00144 
.00152 
.00160 
.00170 
. 00176 
.00190 
.00200 
.00214 
.00232 
. 00242 
. 00256 
.00276 
.00308 


Sacceuire 

Gompres* 

sionper 

inoL 


Inch, 
0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00002 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00008 
.00008 
.00008 
.00010 
.00008 
.00008 
.00010 
.00006 
.00014 
.00010 
.00014 
.00018 
.00010 
.00014 
.00020 
.00032 


Permanent 
■et. 


Inch. 
0. 


0. 


00004 


00006 


.00010 


.00012 


.00024 


.00090 


.00U2 


SacoeMive 

permanent 

set. 


JndL 
0. 


.00004 


.00002 


.00004 


,00002 


.00012 


.00026 


.00062 


Bemarka. 


Initialled. 


Ultimate  strenstL 


Failed  by  triple  flexure. 


12-inch  b.  l.  rifled  mortars. 
Oasx-Iron  Body,  So.  4. 
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No.  3830. 


Marks,  «^^,^^ 
Diameter,  1^^129. 
Sectional  area,  1  square  inch. 


AppUod  lottda. 


Per  square 
inch. 


[jSIon^tion 
'    per  inch.. 


Saceeasivti 

elonjration 

per  indi. 


Pound*. 
1,000 
2,000 
3.000 
4,000 
&,000 
6,000 
7,000 
8^000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
18,000 
17,000 
liB.0UO 
19,000 
»,000 
2U00O 
12,000 
23,000 
24,000 
2S.000 
32,010 


Tneh. 
O. 
.000050 
.OOOIOO 
.000150 
.  000200 
.0OO25O 
.OOO310 
.000365 
.  000430 
.OOO490 
.000545 
.  00060& 
.000670 
.000735 
.0OO805 
.  000870 
.000045 
.  OOlOlO 
.001090 
.OO1170 
.001255 
.001345 
.OO1440 
.001545 
.  0OI650 


Permanont 
set. 


Inch, 
0. 

.000050 
.000050 
.000050 
. 000050 
.  OtH)0'.0 
.000060 

.  oooor>5 

.000065 
.000060 
. 000055 
.  001K16O 
.000065 
.000065 
.  000070 
.  000065 
.  000075 
.  0(»0.*5 
.000080 
.GOOOM) 
.000085 
.000t)90 
.  0O0O95 
.  000105 
.000105 


Ifkeh, 


.000210 
.000250 


Suecesslre 

permanent 

set. 


Inch. 


0. 

0. 

0. 

.000015 

"'.060015" 

.000025 

.000010 

.000045 

.000020 

.000060 

.000015 

.000080 

.000020 

.000110 

.000030 

.000145 

.000035 

Bemarks. 


lAitialload. 


.000005 
.000040 


Tensile  strength. 


Fractoied  ^'  from  neck. 
%earanoe,  aniform  granular. 

H.Bx.ie5 ^13 


I 

. » 


i1 

1! 


..1- 


I 


11 

!:■ 

U 


i 


f 


i 

i 

t 

I 


I 


H 


h 


r^.i 
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12  INCH    B.    L.    RIFLED   MOBTAES. 


No.  3833. 


Marks,  ^^bV^ 
Diameter,  V'\29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Elotieation 
perindL 

Sao€eiisiv<5 

elougation 

per  inch. 

Permanent 
set 

Sacceasive 

permanent 

set. 

Benuurks. 

Total 

Per  square 
inoli. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,  oOO 

14,  000 

15,  000 
16,000 
17,000 
18,000 
19,  000 
20,000 

21,  000 

22,  000 

23,  000 
24,000 
25.000 
28,080 

Pounds. 
l.OOO 
2,000 
3,000 
4,000 
5,060 
6,000 
7,000 
8,000 
9,000 

10,  000 

11,  000 
12,000 
13,000 
J  4, 000 

15,  000 

16,  000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24, 000 
26,  000 
28,080 

Inch. 
0. 

.000055 
.000110 
.000175 
.  0002*25 
.000280 
.  000:HO 
.00(UO0 
. 000156 
.  000525 
.000565 
.000640 
.000720 
.OOOSOO 
. 000875 
.000055 
.001060 
.001145 
.  001240 
.  001355 
.001486 
.001630 
.001795 
.001960 
.  002230 

Inch. 
0. 

.000055 
.000055 

. 000063 
.  000050 
. 000055  y 
.000060 
.  000060 
.  000055 
.000070 
.  OOOOGO 
.000055 
.  000080 
.000080 
.  000075 
.  000080 
.000105 
. 000085 
. 000005 
.000105 
.  OOO 130 
.  000145 
.000165 
.  000165 
.000270 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000005 

.000005 

.000035 

.000030 

.000050 

.000015 

.  000070 

.000020 

.000095 

.000025 

1 

.000150 

.000055 

.000210 

.000060 

.000336 

.000125 

'  .666565" 
.000670 

.000170 
.000165 

Tensile  stre&irih.            \ 

Fractured  4".5()  from  neck. 

Appearance,  granular,  in  part  dark  mottled. 


12-INCH    B.    L.    RIFLED    MOKTARS. 
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No.  783. 


B 


r^; 


TBs 


rea,  1  sqnare  inch, 
gtb,  10''. 


9. 


oare 


i*. 

m 
m 

100 
100 
100 

00 
00 
00 
00 
00 

oo 

DO 
DO 
W 

M 
M 
W 
W 
N 
» 
)0 
M) 
10 
» 
)0 
)0 
)0 

» 

)0 

w 
w 
oo 

M 
DO 
00 
00 
00 
.20 


Compreft- 
ajon  por 


TncH. 

O. 
.OOOOS 
.00009 
.OOOl** 
,00021 
,00027 
,00032 
.OOOSS 
.00043 
.0O<M9 

.ooosa 

.000<S2 
.00O68 
.00073 

.oooao 

.ooot^ 

.00092 
.00000 

.ooios 

.OOlll 
.00119 
.00120 
.00132 

.00139 
.OOl-^T 

.OOXSi^ 


.00171 

.OOXT© 

.00192 

.0O2OS 

.00-312 

.00222 

.00230 

.00237 

.002d0 

.0020g 

.003X8 

.0034T 

.00380 


Saco^asive 
com  pies- 
sioD  per 
inch. 

Permanent 

SaccoRsive 

permanent 

set. 

Remark  a. 

1          Jnch. 

1            .00005 

Inch, 
0. 

Inch, 
0. 

Initialload. 

« 

Ultimate  strength. 

1             .  00004 

.00005 
.00007 
.00006 
.OOOiiS 
.00006 
.00005 
,00006 
.00007 
.00006 
.OtKK)6 
.00005 
.00007 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00006 
.00007 
.00008 
OO006 

- 

0. 

.00003 

.00003 

.00008 

.00005 

.00013 

.00005 

.00021 

.00005 

OO009 

OO009 

OO008 

.  00013 
OOOIO 

.00038 

• 

.00017 

1                OOOIO 

1                OOOIO 

1               OO017 

1             .00018 
1               OO023 

.00077 

.00039 

1                OO015 

1               OO023 

00039 

.00033 

.00169            .00092 

l« 


•  fl , '  i 

*  ..'  t,  t  fc. 


» 


I 


I 


riple 
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12-INCH   B.   L.   RIFLED  MOBTABS^ 


ISo.  784. 
Marks,  12  M^R^TB. 

Length,  lOg"? 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6", 


Applied  loads. 


Tot«L 


Poundt. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22, 000 

23. 000 

24,000 

25,000 

26.000 

27,000 

28.000 

29,000 

30,  000 

31,  000 

32,  UOO 
83,  000 
84,000 
36,000 
86,000 
87,000 
88,000 
89.000 
40,  000 
56^600 


Per  sanare 
inoh. 


Founda. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15.000 

16,000 

17.000 

18.0CO 

19.  OOO 

20,000 

21,000 

22.000 

23,  000 

24,000 

25.000 

26,000 

27,000 

28.000 

20,000 

80,000 

31,000 

82,000 

33,000 

34,000 

85,  000 

36, 000 

37.000 

88.000 

39,000 

40,000 

68,600 


Compres* 

ftion  per 

inch. 


Inch. 

0. 

.00006 
.00010 
.00014 
.00020 
. 00024 
.00030 
.00036 
.00042 
.00048 
.00052 
.00056 
.00064 
.00070 

'.00076 
.00080 
.00068 
.00094 
.00100 
.00104 
.00110 
.00116 
.00124 
.00134 
. 00140 
.00150 
.00160 
.00168 
.00176 
.00190 
.00200 
.00210 
.00226 
.00236 
.00256 
.00278 
.00294 
.00320 
.00348 
.00386 


Successive 

comproB* 

sion  per 

inoti. 


Failed  by  triple  flexure. 


Inch. 
0. 

. 00006 
.  0(H)04 
.00004 
.00006 
.00004 
.00006 
. 00006 
. 00000 
.00006 
. 00004 
. 00004 
. 00008 
.00006 
.00006 
. 00004 
. 00008 
.  00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00010 
.  00  '06 
.00010 
.00010 
.00008 
.  00008 
.00014 
.00010 
.00010 
.00016 
.00012 
.00018 
.00022 
.00016 
.00026 
.00028 
.00038 


Permanent 
set 


JneJL 
0. 


.00002 


.00002 


.00004 


.00010 


.00020 


.00034 


.00076 


.00172 


SnoceasiTe 

permanent 

aet. 


Inch, 
0. 


.00002 


0. 


.00002 


.00006 


.00010 


.00014 


.00043 


.00006 


'  JL 


Initialload. 


'f 


■> 


fx^ 


Si 


UltimAte  ttrength. 


la-mCB    B.  L.  EIPLED  MOBTABS. 
OJlSX-Ieoit  Body,  No.  6. 
No.  3834. 

or  stem,  27^^. 

r,  1".12S. 

farea,  i  square  inclu 

eng^eb,  20". 


.000050 


.000100 

'.'woiw 


.000030 

'.'ooooes' 
'.'ooooio' 


.oooois 

'.'ooooio' 
'.'oooois' 
'.'wooso' 


'50  *ro*^^®^'part  ^k  motUed. 


J;|i 


I  \ 
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12  INCH   B.    L.   RIFLED   MOKTABS. 


Ko.  3836, 

Marks,  ^W^> 
Length  of  stem,  27f ". 
Diameter,  rM28. 
Sectional  area,  1  square  inch. 
Gauged  length,  2^. 


Applied  loads. 

Elonsation 
per Inch. 

Sncoesflive 
elonKation 
per  inch. 

Permanent 
set. 

Sacoesslve 

permanent 

set 

Kemarks. 

Total. 

Per  aqoare 
loch. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14, 000 

15,000 

16, 000 

17,000 

18.000 

19,000 

20,000 

21. 000 

22, 000 

23,000 

24,000 

25,000 

29.420 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14, 000 

15, 000 

16,000 

17, 000 

18,000 

19,  000 

20,000 

2L.0U0 

22,000 

23, 000 

24,000 

25,000 

29,420 

Inch. 
0. 

.OOOO&O 
. 000106 
.000155 
.000205 
.000255 
.  000315 
.000375 
.000430 
.000485 
.000540 
.000600 
.000660 
.  000730 
.000795 
.000860 
.000935 
.  001010 
.  001000 
.001165 
.001255 
.001315 
. 001445 
.  001550 
.001675 

Inch. 
0. 

.  000050 
. 000055 
.000050 
.000050 
.000050 
.000060 
.000060 
. 000055 
.000055 
.000055 
.000060 
.000060 
.000070 
.000066 
.000065 
.000075 
.000075 
.000080 
.000075 
.000090 
.000090 
.000100 
.  00nl05 
.000125 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tensile  atreagtiu 

.000005 

.000005 

- 

.000015 

.000010 

.000030 

.000016 

.000045 

.000015 

.000070 

.000025 

.000090 

.000020 

.000130 

.000040 

.000170 

.000040 

. 000245 
.  000290 

.000075 
.000045 

•*. 


I- 


{ 


■r- 


Fractured  10"  from  neck. 

Appearance^  granular  with  dark  spangles. 


'4 


^ 


12-XNCU    B.  L.  BIFLED  M0flTAB3. 
Ko.  3836. 


,     ISM  lUT  Ba 
h  BT, 

b  of  stem,  STf". 

ter,  1".13S. 

lal  area,  1  square  inch. 

i  lengtb,  30". 


load*. 

Sac««i™ 

BMBHka. 

■".^ST" 

^rli.^". 

peruclL 

■at 

«t 

i.ooo 

000090 
o<»o^oo 
oootso 

000'--05 

oou;ii5 

000375 
U004»S 
0O049S 

000020 

OO.J«t«i 
000-50 
)>008->S 

oou»«s 
ooiooo 

00107S 

OO130S 
OOlMO 

ooiToa 

OO180O 

JmJL 
D. 

.(MOOH 
,00O0M 

'OMKHU 

.ommo 

.DOOINU 

ioOOOTJ 
.KKUU 

,'ouiiins 

:SS 

ioouus 

Tnek. 

JndL 

InltUlliwd. 
TfluUa  atnDcth. 

0. 

10.  ooo 

.MOOIS 

.oooois 

12.  OOO 

.VOOOU 

.ooooao 

14.  OOO 

.«6oiJs 

.OMOM 

.ooomi) 

.ouwis 

.owuiio 

.aowat 

10.  VOO 

.DMllS 

.M0C2S 

21.  OOO 
23^000 

.OOOIBS 

.Moino 

23.  OOO 

.(NM3M 
.(WWiS 

:SSiS 

'". 

'  ftoin  necfe. 
oniform   granular. 


1 

1 

I 
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12-INCH  B.   L.   BIFLED   HOBTABS. 

No.  3837. 


Marks,  "^bV^ 
Length  of  stem,  27^'. 

Diameter,  1M28. 

Sectional  area,  1  square  inoh. 

Gauged  length,  20''. 


>T; 


J: 


•"♦1. 


Applied  loads. 

Blonsatlon 
peruioh. 

SaooesaiTo 

eloneation 

periDOh. 

Permanent 
set. 

Saooeaaiye 

permanent 

aet. 

Bemarks. 

Total. 

Peraqaara 
inoa. 

PottfMb. 

3,000 

2,000 

8,000 

4,000 

fit  000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

1^000 

18,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25,000 

29,076 

Pdundf. 

1,000 

2,000 

8,000 

4,000 

fit  000 

8,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16^000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

29,970 

Inch, 
0. 

.000050 
.000106 
.000155 
.000210 
.000266 
.000380 
.000385 
.000450 
.000606 
.000560 
.000630 
.000695 
.000755 
.000835 
.000905 
.000990 
.001065 
.001165 
.001255 
.001360 
.001495 
.001610 
.001700 
.001945 

.006050 
.000055 
.000050 
.000055 
.000055 
.000065 
.000055 
.000065 
.000055 
.000055 
JMXKHK) 
.000065 
.000060 
.000080 
.000070 
.000085 
.000075 
.000090 
.000100 
,000106 
.000136 
.  000116 
.000160 
.000185 

Inch, 
0. 

0. 

Initial  iMid. 
Tensile  ttrengCh* 

0. 

.000026 

.000025 

.000045 

.000020 

.000055 

.000010 

.000085 

.000030 

.000116 

.000030 

.000170 

.000066 

.000260 

.000090 

.000390 
.000495 

.000130 
.000106 

r 
r 


V 

r 

V 
i 


Fractured  10''  from  neck.         f 
Appearance,  uniform  granular. 


r*. 

I;, 


«- 


<s 


s 


13-INCH   B.  L.  RIFLED   MOKTA.B3. 


arcs,  BT, 

Bgth.  12". 

iiuefer,  1".120. 

ttiooa/  area,  1  sqcareincli. 

iged  length,  lO". 


^Ml—d^ 

J  o^--^   ^ 

-. 

l*rnnnon[ 

Bemu-ki. 

['"JS" 

l-^ 

1    -Eil 

1     :SSSSi 
:SSS3? 

:SSSI 

rSSSri 
■^ 

!aoo«s 

-ssss 

Ida  12 

;SSJ 

:s;s 

.OVl-TB 

:SSiS 

...:« 

IKft. 

OOOtM 

iwxie 

KHJOS 
M)0<U 

S 

IS 

OOUIIT 
W»M 

oooot 

oow 
ouw* 

0MHI7 

oows 

«WB 
(HHKIT 

owHie 

OOMK 

oouna 

0OU05 

Mvne 

OKWT 
ll«K» 

wois 

0<4IS 

oowo 
00030 
oosao 

Ind. 

IiM. 

Inltl*!  load. 
Ultimate  itmatli. 

iSSS 

.00401 

.00001 

.JS? 

.ooom 

14.  WW 

.00003 

.00001 

.00011 

.oooos 

.00010 

.ooooe 

SS! 



II 

as 
sss 
ssss 

as 

.oooai 

.00013 

.OOOflB 

.KI037 

.00118 

.00080 

Uii  toj  triplo  flo»>"^ 
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12-INCH   B.    L.    RIFLED   MORTABa 


No.  786. 


Marks,  ^^  ^^^ J  ^ 
Length,  10".09. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


founds. 

1,000 

'^000 

8,000 

4,000 

5^000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,  000 

13,000 

14,000 

15,000 

16,  000 

17.000 

18,000 

10,  0«»0 

20,000 

21,000 

22,  000 

23,000 

24,000 

25,000 

26.000 

27,000 

28.000 

29.000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

30.000 

37,000 

38,000 

89,000 

40,000 

61,940 


Per  aqnare 


aqni 
loh. 


ino 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10.000 

U,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,  0«K) 

18, 000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20.000 

.    27,000 

28,000 

29,000 

30,000 

81.000 

32,000 

83,000 

34,000 

35,000 

36,000 

37,  000 

88,000 

80,000 

40,000 

61,040 


Compros- 

fiion  per 

inco. 


Ineh. 
0. 

.00006 
.00010 
.00010. 
.00020 
.  00024 
.  00030 
.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.  00066 
.00072 
. 00078 
.00082 
.OOOfM 
.00094 
.00100 
.00106 
.00112 
.00118 
.00124 
.  00132 
.00140 
.00146 
.00152 
.00160 
. 00170 
.00130 
.00190 
.  00202 
.00216 
.00230 
. 00246 
.00264 
.00280 
.00302 
.00386 


Saocesaivo 

compnss- 

bIod  per 

inch. 


Failed  by  triple  flezore. 


Inch. 
0. 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.  0O006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.00010 
.00010 
.00010 
.00012 
.00014 
.00014 
.00016 
.00018 
.00016 
.00022 
: 00034 


Permanent 
set. 


Sucoessive 

permanent 

set. 


Inch, 
0. 


.00002 


.00004 


.00006 


.00010 


.00016 


.00026 


.00060 


.00184 


Ineh. 
0. 


.00002 


.00003 


,00002 


.00004 


00006 


.00010 


.00034 


.00074 


Hanmrki. 


InitialliMid. 


Ultimate  ftre&gilL 


k)G 


12-INCH   B.    L.    RIFLED 

No.  3883. 


f  Marks,  "^,f^^ 

/  Diameter,  r'.l29. 

§  Sectional  area,  1  square  inch. 

(  Ganged  length,  20". 


Applied  loads. 


TotaL 


Foundi. 
1,000 

a^ooo 

8,000 
4,000 
6^000 
0,000 
7,000 
^000 
0,000 
10,000 
11,000 

12;  000 

18,000 

U,000 

15,000 

16,000 

17.000 

18,000 

10.000 

*i0.000 

21,000^ 

22,000 

28.000 

2i,000 

26,000 

29,810 


Persqnare 
inch. 


F9wtd§, 

1,000 

2,000 

8,000 

4.000 

S,000 

0,000 

7,000 

8^000 

0,000 

10.000 

11,000~ 

12,000 

18,000 

14,000 

16,000 

10,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

29;  810 


EloDgfttion 
per  Inch. 


Inch, 
0. 

.000000 
.000110 
.000160 
.000210 
.000260 
.000316 
.000366 
.000426 
.600486 
.000650 
.000600 
.000660 
.000716 
.000780 
.000850 
.000015 
.000990 
.001060 
.00U36 
.061210 
.001300 
.001806 
.001406 
.001606 


Sncoes8iT6 

elongation. 

perinoh. 


Inch, 
0. 

.000060 
.000050 
.000040 
.000060 
.000060 
.000065 
.000060 
.000060 
.000060 
.000065 
.000060 
.000060 
.000056 
.000066 
.000070 
.000066 
.000075 
.000070 
.000075 
.000076 
.000090 
.000096 
.000100 
.000110 


Permanent 
set. 


Inch, 


.000210 
.000246 


SacoessiTe 

permanent 

set. 


0. 

0. 

.000010 

.000010 

.000026 

.000016 

.000035 

.000010 

.000060 

.000025 

.000060 

0. 

.000075 

.000015 

.000106 

.000080 

.000150 

.000045 

.000060 
.000036 


Initial  load 


Tensile  stnogth. 


Fractnred  I"  from  neck. 

Appearance,  granular;  light-colored  metal  interspersed  with  dark 
spots. 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  788. 


i" 


Marks,  ^^b"^.*^^ 
Length,  12". 
Diameter,  I'MSO. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 


TotaL 


Pounds. 
1,000 
2,000 
'3.000 
4,000 
5,000 
6,u00 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,  OOO 
14,000 
15,000 
16,  000 
17, 000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,  000 
27,000 
28,  UOO 
29,000 
30,000 
31,  000 
32,000 
83,000 
34,000 
35,000 
36,u00 
87.000 
88,000 
39,000 
40,000 
66,150 


Per  square 
inch. 


PoundM. 

1,000 

2,000 

3,000 

4.000 

^000 

0,000 

7,000 

8,000 

9,000 

10. 000 

11,000 

12.000 

13,000 

14, 000 

16,000 

16, 000 

17,000 

18,000 

19,  000 

20,000 

21,  UOO 

22,000 

23,000 

24,000 

25,000 

26.000 

27,  000 

26,000 

20, 000 

30, 000 

31,  000 

32,  000 
33,000 
34.000 
35,  000 
36,000 
37, 000 
38,000 
38.000 
40,000 
66,160 


Compres- 

aion  per 

Incu. 


Inch. 

0. 
.00005 
.  000 10 
.00016 
.00021 
.00025 
.00030 
.00036 
.00040 
.00046 
.00051 
. 00067 
.00062 
.00068 
.00074 
.00080 
.  00085 
.  OOOUl 
.00098 
.  00106 
.00110 
.00118 
.00124 
.00130 
.  00137 
.00142 
.00119 
.00157 
.001G7 
.00177 
.00187 
.00196 
.  00205 
.00218 
.00220 
.00248 
.00277 
.00290 
.  00308 
.00340 


Snccesttive 

comprea- 

sion  per 

inch. 


Inch, 
0. 

.00005 
. 00005 
. 00006 
.00005 
.00001 
.  00U06 
.10005 
.00005 
.00006 
.00005 
. 00006 
.  <I0005 
.00006 
. 00006 
.00006 
.00005 
.00006 
.00007 
.  00C07 
. 0OU05 
. OOU08 
.00006 
.  000U6 
.  00007 
.00005 
.  00007 
. 00008 
.00010 
.00010 
.00010 
.  0(K)09 
. 00009 
.00013 
. 00011 
.00019 
.00029 
.00013 
.00018 
.00032 


Permanent 
set. 


Inch. 
0. 


0. 


.00001 


.00007 


00010 


Siiccespive 

permanent 

set. 


Inch. 
0. 


Bemarka. 


Initial  load- 


.00001 


.00006 


.00003 


00018 


.00008 


00028 


.00066 


.00140 


.00010 


.00026 


.00084 


intimate  straicUi. 


Failed  by  triple  flexure. 


I 
I 
I 
I 

i 
t 

•■ 

I 
t 

I 

I 

I 


1 
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12-INCH    B.    L.    RIFLED    MORTABS. 


Cast-Iron  Body,  No.  7, 


No.  3843. 


Length  of  stem,  23f''. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  20". 


i  >- 


J 


Applied  loads. 

Elon^fttion 
per  Inoh. 

Bncoessive 

elongstion 

per  Isoh. 

Permanent 
set. 

SnocessiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  sqaare 
incn. 

Poundt. 

1.000 

2,000 

8,000 

4000 

5,000 

6,000 

7.000 

8.000 

9,000 

10.000 

11,000 

12,000 

18.000 

li.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

31,380 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23.000 

24.000 

25.000 

81,380 

Inch, 

0. 

.000050 
.000095 
.000140 
.000190 
.000245 
.000295 
.000350 
.000400 
.000455 
.000510 
.000570 

.  .000631^ 
.000686 
.000755 
.000815 
.000895 
.000960 
.001045 
.001115 
.001205 
.001800 
.001400 
.001506 
.001625 

Inch. 
0. 

.000050 
.000045 
.000045 
.000050 
.000055 
.000030 
.000055 
.000050 
.000055 
.000056 
.000060 
.000065 
.000060 
.000000 
.000069 
.000080 
.000065 
.000085 
.000070 
.000090 
.000095 
.000100 
.  000105 
.000120 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.000010 

.000010 

.000015 

.000005 

.000040 

.000025 

.000060 

.000020 

.000090 

.000030 

.000125 

.000035 

.000170 

.000045 

.000260 
.000300 

.000080 
.000050 

•  ,- 

V 


'I 

'    5 


*• ' 
♦  ■. 

'! 

tv 

♦•( 

=♦. 

W 

.Ik 
*.  ■ 

«• 


Fractured  1".60  from  neck. 
Appearance,  uniform  granular. 
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12-INCH   B.   L.   RIFLED   MOBTAEd. 


No.  787. 


Marks,  ^  ^b\t  ^ 

Leugth,  12''.  * 
Diameter,  1".129. 
Sectioual  area,  1  square  inch. 
Ganged  leugth,  10". 


Applied  loAds. 


Total. 

Per  Moare 
iucli. 

Fmmdt. 

jpotindf. 

1,000 

1,000 

2.000 

2,000 

S,000 

8,0C0 

4,000 

4.000 

5,000 

6.000 

0,000 

0.000 

7,000 

7.000 

8,000 

8,00>l 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

UOOO 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18.000 

18.000 

19,000 

19,000 

20.000 

20,000 

21,000 

21,000 

22,000 

2A000 

23,('00 

28,000 

24,000 

21,000 

25.000 

25,000 

26,000 

96,000 

27,000 

27,000 

28,000 

28,000 

29,000 

29.000 

30,000 

30.000 

81,000 

31,000 

32,000 

32,000 

33,000 

33.000 

.34,00.) 

34.000 

35,000 

35.000 

36,000 

36.000 

37.000 

37,000 

38.000 

38,000 

39.000 

30,000 

40,000 

40,000 

57.280 

57,280 

Compres* 

•ion  per 

iocu. 


Inch. 
0. 

.00007 
.00012 
.00017 
.00022 
.00027 
.00030 
.00036 
.00041 
.00047 
.00051 
.00056 
.00061 
.00067 
.00073 
.00079 
.00085 
.00091 
.00097 
.0ul02 
.00110 
.00115 
.00120 
.00126 
.00135 
.00143 
.00150 
.00157 
.00166 
.00172 
.0018.-) 
.00193 
.00204 
.00215 
.00226 
.00244 
.00261 
.OO.'PO 
.00298 
.00326 


SiicoetBive 

cenipres- 

•ionixrr 

iocn. 


Inch. 
0. 
.00007 
.00005 
.00005 
.00005 
.00005 
.  00103 
.00006 
.00005 
.00006 
.00004 
.00005 
.00005 
.00006 
.0OUO6 
.00006 
.00006 
.00006 
.00006 
.00005 
.000U6 
.00005 
.00005 
.00OU6 
.OOUOO 
. OU008 
.00007 
.00007 
.0<HH)0 
.00000 
.00011 
.00010 
.OuOll 
.00011 
.00011 
.0011 J  8 
.00017 
.00019 
.00018 
.00028 


Pormiineiit 
ftet. 


Inch, 
0. 


0. 


.00002 


00006 


SnccoMtire 

peniiaiieut 

aet. 


Inch, 
0. 


Reuiarka. 


loitial  load. 


.00002 


00004 


OOOIO 


.00004 


.00016 


,00026 


.00006 


00010 


.00055 


.00125 


00029 


.00070 


ntiinnfeittron;:] 


Failed  by  triple  flexure. 


t2-inch  b.  l.  rifled  mortabs. 
Cast-Ikon  Body,  No.  8, 


No 

Ktb  of  stem.  2.1". 

•«fr,  V'.VJO. 

»pal  area.  1  aqaare  inch. 

W  length,  20". 

3858. 

Mifaida     i 

p«rlMib. 

P«raai»dt 

8-oe-dv. 

IBi'-^::^ 

in**. 

0. 

ioocoM 

.MOOH 
.OMMM 

.Doom 
.oooeu 

.'ooutm 
.«w» 

.OWOTt 

.oooow 

.oottna 

.(KWTt 
.OOOOTi 
.OWIM 

.oMioa 

.0M1» 

.om:o 

.OMISO 
.OWltf 

0. 

.'""■ 

iDllMlOKL 

IS 

rSSSJSS 

.oooato 
.'oeosoa 
.  ooo« L9 

.IMMMTS 

.eoossa 

ssssss 

.OOOTIO 

:SSSSS 

.OOIOIO 

t. 

>^M> 

.00M» 

as 

is.too 

.OMOM 

'"."owom" 

.00*010 
"."oooiis" 

iis: 

.OMIU 

.ouoou 

.MDIM 

.ooowu 

.«IIS40 

.ooouflt 

M.»00 

».UM 
11.070 

-.Sis; 

.OUMM 

.miw 

.MUliW 

1 

e<l  2"  from  neck. 

un«e,  grannlar,  lu  part  dark  mottieu. 

:  srarity,  7.27S1. 

»,  17.1T. 


r 


n 


A^C^ 


B. 


t>. 


tH^^i-^^^  ' 


3S59^ 


lO^'Y^^''' 


150. 


\ 


yev 


S"'"^^* 


.tv*- 


,„.»e»Mv«""^i. 


l«eh- 


»««»* 


A«\»\»°^- 


\    »• 


«■ 


tSSi*  \.■;;;:•••v;;);.v•■ibbi>\o 


•^w*  \ -   I, 

•  -  •  •  '   ! 


itowr.Tt*»^«^*^" 


5JSS^-^' 


tea  ^^  VttV^viu  6 


13-INCH     B.     L.    RIFLED   M0ETAR8. 


A  12". 

leter,  1".129. 

"M/srea,  1  square  incli. 


•111*!* 

1  -Sifr' 

SticcewlTc 

P»rmaD«Dt 

■u. 

,..,..,„ 

KtmvU. 

iSS 

.  oooos 
.00010 

. 00013 
.OVOI8 

. aooz3 

.  OCHf28 
.00033 

. ooon« 

.  o<x.>.«3 
.  00049 
.  OOUSn* 
.  0t>06» 

.oooa& 
.  00070 
.ou4r7« 

.OOOHl 

.ouoos 
1          :  m>i:iz 

\               '.  OOT2* 

.ooisa 
\           .  oot«o 

I                .  001*7 

\                .001.S3 

\                .0010= 

-OOITB. 

I             :00Z43 

\               .00203 
\              ,  OO^M 

1     I          '.So3*c 

\      \             .  O0-J.*M 

'.00007 
.00001 

Icooos 
.o«ws 

■.  LOvllS 
.CMMOa 
.OUO03 

.oooos 
.oooo« 

« 

loooot 

-OOOOS 
.OCMO 

.ooow 

.«000« 

^oooos 

loooM 
loOUlG 

.ooou 
Jooon 

.OO-'W 
.00017 

Isooa 

7nd>. 

/«*. 

InltUlhaA. 

Cllln..t.  -ilrwiBth. 

Ol 

kS 

I:  too 

.00001 

.Boooa 

.tioo 

.00007 

.tooos 

::££ 

.Moio 

-Mon 

a.ooo 

.00017 

.00007 

so;  ooo 

-OOOM 

.0«1S 

351.  ooa 

.ooOTb 

.00043 

•o.oo 

.—■."1". 

.00107 


A>5  U-lple  tlexnre. 


f^^\ 
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12-IKCH  B.   L.  BIFLED  M0RTAH8. 

Cast-Iron  Body,  No.  9. 


No.  3909. 
Markg,»2MR.Tit. 

Diameter,  l".'l29. 
Sectional  area,  i  square  inch. 
Gauged  length,  20^\ 
Length  of  stein,  23''. 


1 

I 


Applied  loatU. 


Total. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

10,000 

17,000 

18,000 

10,0cK) 

20,000 

21,000 

22,0U0 

23.000 

21,000 

2O.0C0 

ao,7io 


Per  saaare 
inch. 


Elon^tton 
per  mcb. 


Pouiidt. 

1.000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15.000 

10.000 

17,000 

18,000 

10,000 

20,000 

21.000 

2-i,  000 

23.000 

24,000 

25.000 

80,710 


0. 


JfteA. 


.000060 
.000105 
.000155 
.000205 
.000200 
.000316 
.0003M) 
.00U435 
.000405 
.000555 
.000030 
.000680 
.000765 
.000830 
.000900 
.000985 
.J01i)55 
.001150 
.001250 
.001855 
.001470 
.001686 
.  001770 
.001985 


SaccesRlvo 

elonjtation 

per  inch. 


Inch. 

0 

.000050 

.000055 

.000050 

.000050 

.000055 

.000055 

.0iK)065 

.000056 

.000060 

.000060 

.000076 

.000060 

.000075 

.000005 

.000070 

.000085 

.000070 

.000005 

.000100 

.000105 

.000115 

.000165 

.000135 

.000215 


Penuanonl 
net. 


Inch. 


Successive 

permanent 

set. 


.000445 
.000500 


Inch, 


0. 

0. 

.000005 

.000005 

".'.'.Y.y.'.'.'. 

.000035 

.000030 

.000045 

.000010 

.000080 

.000035 

.000105 

.000025 

.000150 

.000045 

.000215 

.000065 

.000305 

.C00090 

.00)110 
.000115 


R^marka. 


fnitlat  load. 


Tensile  strength. 


Fractured  5^"  from  neck. 
Appearance,  uniform  granular. 
Specific  gravity,  7-.2811. 
Hardness,  17.08. 


la-IKOPI     3.     rt.     RIFLED   MORTARS. 
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J^O.  3010. 


ha   12M  K,  X  Bv 
**»»         B  T, 

Deter,  I ''.275. 

ioDAl  area,  .9S9  »QU»re  incb. 

redlenierth,  irc.. 

:thof8teni,  23'^. 


Uedloada. 


I  Per  aanare 
incii. 


Blon 


imolm 


«*-      i     v>er  inch.  ^^'  hvI, 


T-ncH. 


.  CO  ilOiS 
.  OOOr2»3 


.  OOO^O* 


vr.0 

.  OO  ^«7f» 

.OOl -M>« 
.OO  !-.'.«« 
.001430 


L 

.  ooooso 

.  OOf)**l5 
.  OOlMi  j 
.  U04I05I) 
.  «  OOOiA 
.  (JOOU'MI 
.  fK»OOI?0 

.  O00056 
.  OOUO'iO 

.  uoeoHo 

.  OO  H>."*5 
.  flO"O70 

.  €J«tO065 
.  OO^mKX) 
.  000  »8'i 
.  OO.NHI0 

.  oon  95 
.OUOIOU 


Inch. 


hich 


0. 


0. 


etured  V  from  ««>^^-  „„,«^ 
pearance,  noiform  jprranular. 

ec\fic  gravity,  7.1^^->-^- 
iTdQes»,  XG.90. 


.UOOJIj 
.OuOOla 
.  000035 
.000055 

»  «  •  •     >  •  • 

.  0(K)u65 

.oooiuu 
*66oin5 


oojo:5 


.000  05 
.000-ZU5 


.OOOO.H) 

.  Ouih  2.) 

O'XOIO 

.  (n)O0.j:i 

.r00035 

.  0»>Of>W 
.  OUauiO 


Ii»'i»;irV'«. 


IiiUiuI  luu*L 


'IVn«'l''!  wtrrt'g'li. 


12-INCn    B.    li.   RIFLED 

No.  821. 


[Murks,  »2\YR. 

Length,  12".  ' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


AppUed  loads. 

Compres- 
sion per 
inch. 

Saccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Sncoessiye 

permanent 

set. 

Total. 

Per  sanare 
inob. 

Bemarka. 

Pound*. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

l.i,  ooa 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

2l.'000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29.000 

30,000 

31. 000 

32.000 

83.000 

34.000 

35.000 

36.000 

37.000 

38.000 

39.000 

40.000 

55.610 

Pounds. 

1.000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28.000 
29,000 
30,000 
31.000 
32.000 
3;i,000 
34,000 
35.000 
36.000 
37,000 
38,000 
39,000 
40,000 
65.610 

Inch. 
0. 

.00002 
.00008 
.00012 
.00018 
.00022 
.00028 
.00033 
.00030 
.00043 
.00050 
.00057 
.00061 
.00068 
.00072 
.00080 
.00086 
.       .00092 
.00098 
.00104 
.00111 
.00117 
.00112 
.00130 
.00137 
.00144 
.00151 
.00159 
.00169 
.00179 
.00190 
.00200 
.00215 
.00225 
.00242 
.00262 
.00282 
.00300 
.00325 
.00380 

Inch. 
0. 

.00002 
.00006 
.00004 
.00006 
.00004 
.00006 
.00005 
.00006 
.00004 
.00007 
.00007 
.00004 
.00007 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00007 
.00006 
.t0005 
.00008 
.00007 
.00007 
.00007 
.00008 
.  OUOIO 
.00010 
.00011 
.00010 
.  00015 
.00010 
.00017 
.00020 
.00020 
.00018 
.00025 
.00055 

Inek,' 
0. 

Inch. 
0. 

Initial  load. 

• 

0. 

0. 

.00004 

.00004 

tf 

.00010 

.00006 

1 

J 

■ 

J 

.00017 

.00007 

J 

■ 

J 

■ 

.00030 

•00013 

/ 

•J 

3 

F 

.00071 

.00041 

j 

'3 

1 

rj 

.oo;68 

.00097 

Ultimate  stredif 

Failed  by  triple  flexure. 
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12-IKCII   B.   L.    RIFLED   MORTAHS. 


Oast- Iron  Body,  No.  10. 
No.  3911. 


MarkR,  "  ^J^if^  Ri 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 
Length  of  stem,  23^ 


Applied  loads. 


Total. 


Poundt. 

1,000 

•  2,00<) 

3.000 

4.000 

6,000 

COOO 

7,000 

8,000 

9.000 

10.000 

11.000 

12.000 

13,000 

14,000 

15,000 

18.000 

17,000 

18,000 

10.000 

20.000 

21.000 

22.000 

23,000 

24,00C 

25,000 

31,540 


Per  souare 
iDcn. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
COOO 
7.000 
8,000 

g.ooo 

10.000 
11,000 
12.000 
13.0J0 
14.000 
J5,»00 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
31,540 


per  incb. 


Inch. 
0. 

.000040 
.000080 
. 000120 
.00011:0 
.  OOO'JOU 
.  OOOIMIH 
.000.120 

.  ooo:t'4o 

.  00043.5 
.000490 
.  QW'oVi 
.OiOGOS 
.001075 
.  00»;45 
.OOOMO 
.000880 
.00(1950 
.001030 
.00.095 
.001185 
.001200 
.0<»13ft5 
.001445 
.  001570 


Snrceiwlve 

eIuiii;MlioD 

per  iucb. 


Inch. 
0. 

.000040 
.0U<»  40 

.(NKiOlO 
.OJUOlO 

.000010 

.  lOIKXiS 
. OCOOSS 

. ooooco 

.000055 
.000055 

.  oooo:»5 

.OOCOGO 
.000070 
. 000070 
.  000065 
.000070 
.  000070 
.000080 
.0O0U65 
.000000 
.  000075 
.000005 
.00001)0 
.000075 


Permanent 
aet. 


Inch, 


.  000215 
.  000270 


Sncoeaftire 
permanent 

84.4. 


Inch. 


0. 

0. 

.0C00O5 

.000005 

"***6oo6io" 

".'oooois" 

.000020 

.000020 

.000010 

.000020 

.000085 

.000025 

.000085 

.000020 

.000105 

.000020 

.000155 

.000050 

.000000 
.000055 


Reraarka. 


Tuitiat  load. 


Tensne  airenj^lb. 


Fractured  2"  from  neck. 
Appearance,  granular. 
Specific  gravity,  7.2866. 
Hardness,  18.48. 
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Marts,  ""flV^ 
Diameter,  I". 129. 
Sf-ctiooal  area,  X  sqnare  iiicli. 
(JMiaetl  leuglb,  20". 
heogtb  of  stem,  S'S". 


-,  ElanKatloii 

•luncal'ioo 

^.. 

l,(M    1           I.  «0O 

I'm  I       a.  000 

§     l§ 

tM               ftOOO 
H*             ID.  MO 
M           ll.OiW 
«M             HOOO 
•H            13.000 
IM            Jt.MW 
W            13.000 
«N   .        IS '-no 
«M    .         IT  OIHI 

Exn         i».ooo 

HO    '        »..-« 
J«            M.CWO 

Jtuk. 

.'OOOIDS 

.000.80 

.0OO':f00 

;  000500 
.001006 

.Dooeu) 

.000705 
.000790 

,ooo»os 
Jooiats 

:ooi4w 

.OOIOOO 
.001 ----a 

.OODOBJ 

.«ood;.i 

.OOUW-. 

iooni^o 

..'■* 

Inek. 

InlliAllMd.                       1 
iMtile  •Innsib. 

-.WWMI 

-.OMiOJ 

-oowis 
"'i' 

-.MWIO 

.tUOMD 

.Mmi 

.oowws 
'".'ojoiio' 

'".'oouiw' 

.ooows 
'"'.'owmm" 
".ioooTo" 

n        n.oao 

U.            JI.OOO 
Ml             Mi»WO 

*  1  _"•"_  ^ 

.worn 
iooosjj 

.WOOM 

.gwuo 

ctiired  3".75  from  ueclc 
learatrcc,  ffraiMiIitr. 
;J6c  gravity,   T.lJtfi*^* 
daes»,  IG.50. 


n. 


rV 
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12-INCH  B.  h.  RIFLED   MOBTAKS. 


I. 


No.  823. 


> 

4 


Mark8,^2M^R^TR. 

Leugth,  12".  * 
Diameter,  l'M29. 
Sectiobal  area,  1  square  inch. 
Gauged  leugtli,  10". 


t 


r; 


-r 


Applied  loads. 


Total. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

2C.000 

21,000 

22,000 

23.000 

24.000 

25,000 

28,000 

27,000 

28.000 

20,000 

30.000 

81.000 

82,000 

33,000 

84.000 

85,000 

88.000 

37.000 

38.000 

80.000 

40,000 

60,400 


Per  aqnare 
inco. 


Pound*. 

1,000 

2.000 

3,000 

4.000 

5,000 

0,000 

7,000 

8,000 

9,000 

10, 000 

11.000 

12,000 

13,000 

14,000 

15,000 

18,000 

17.000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28.000 

27,000 

28,000 

29,000 

80,000 

81. 000 

32,000 

83,000 

34,000 

35,000 

38,000 

87.1)00 

38,000 

39,000 

40,000 

58,400 


Compresa- 
ion  per . 
incii. 


Inch, 

0. 
.00005 
.00010 
.00014 
.80010 
.00024 
'.00030 
.00036 
.00041 
.00047 
.00052 
.00058 
.00063 
.00068 
.00073 
.00060 
.00087 
.00093 
.00098 
.00103 
.00109 
.00117 
.00122 
.00129 
.00188 
.00143 
. 00151 
.00158 
.00187 
.00177 
.00189 
.00300 
.00213 
.00229 
.00245 
.00270 
.00288 
.00309 
.00340 
.00370 


SaccesAive 

compT*o««- 

ion  per 

iacn. 


Inch. 

0. 

.00005 
.000(5 
.00004 
.00005 
.00005 
.00006 
.00006 
.00005 
.00006 
.00005 
.00006 
.00005 
.00005 
.00005 
.00007 
. 00007 
.00006 
.00005 
.00005 
.00006 
.00008 
.  00005 
.00007 
.00007 
.00007 
.00008 
.00007 
.00009 
.00010 
.00012 
.00011 
.00013 
.00016 
.OOolG 
.00Ji3 
.0uUl8 
.00021 
.(HKKn 
.  OOO.'iO 


Permanent 
set. 


Saccessive 

periDODent 

set. 


JiuJu 
0. 


0. 


.OCOOl 


.00005 


.00009 


.00017 


.00033 


Inch, 
0. 


.00001 


.00004 


.00004 


.00038 


.00016 


00075 


.00042 


Semarka. 


r- 


Initial  load. 


,00174 


.00099 


Ultimate  strongtb. 


Failed  by  triple  flexure. 


13-IKCH    B.    L.    BIKLKD    MOBTaBS. 


Harks,  "  «R«i-  T  ^ 

[*DSth,  lO". 

l>iiiiiieter,  I".129. 

Sectional  ttrea,  1  srioare  iucb. 

Sauged  leiiglLi,  5", 


Applied  lo«i-. 

c 

»p™» 

;  Sne 

cewfve 

Pcm.«« 

Suc<-«ui\-» 

H..... 

T--^     /""i^" 

sfct"  1  "fir 

"'■ 

S 

7.0WJ 
g.«» 

,IS 
li-S 

IS.  Ml 

it;  100 

Hon 

Is 

Km 

SS 

IS 
ss 

rne*.          1        ^ 

ncA. 

OO002 
OOOCK 

MM 

oomi 

OuOM 

Si 

uooou 

OVUW 
OVUM 

oooo» 

OOOW 

s 

uouua 

a; 

CNMUU 

OO020 

MOM 
UO036 

(I 

/«*. 

Initial  ItKOl. 

00030 
00030 
0OO42 
t.005:.' 

oooss 

0U072 

OOOTS 

ooueo 
ooose 

00143 

*■ 

0. 

11.  000 

-.dooii-- 

KS 

■".woio" 

"".owm" 

US 

•  iKuia 

.wm 

ooia* 

out-!-*. 
OOllJ" 

00-J04 

oo2a« 

00312 
0O37» 

ss 

....■"^.  i  ...'.°"!^. 

M.«W 

-oouie  ,      .oiium 

■-.wiw    "-.iiiii- 

Ulliiuilf  iln-iifilh. 

— : 

Failel  b;  triple  fl«x.uro. 


Cx 


t4 
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22- INCH    B.    L.    RIFLED   MORTARS* 


1  ,* 
•J  * 


Cast-Iron  Body,  No.  11. 
No.  3976. 

Diameter,  l'M29. 
Sectional  urea,  1  square  inch. 
Gauged  length,  20''. 
Length  of  stem,  23". 


Applied  loads. 


Pounds. 

1,000 

2.000 

3.ri00 

4.000 

5,000 

6.000 

7.000 

8.000 

9.  (KM 

10,0(0 

11,000 

12.000 

13,  (KM) 

14,000 

15,000 

16,000 

17.000 

1»,000 

10, 0(*0 
20,  LOO 
21,000 
22,000 
23.000 
?4. 0(i0 
25.0141 
29,180 


Per  ftoaare 
Incli. 


Foundt, 

1.000 

2.(K)0 

.3, 0(0 

4.0(.0 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12, 000 

]a,ooo 

14,000 
]5,(HM) 
16.(00 
17.  (»00 
1».W0 
19.000 
20,  OUO 
21.000 
22,(00 

23.  roo 

24.  •  00 
t»5.  (iO« 
29.080 


ElonpatioD 
per  iucb. 


Inch. 
0. 

.000045 
.000005 
.OOOIi.% 
.  000200 
.  000 J45 
.  000300 
.000345 
.000395 
.000455 
. 000505 
.OOO'iOO 
.  000020 
.000080 
.(•00745 
.  OOO.SOO 

.  CO.  «;.-i 

.0  0*40 
.001015 
.001100 
.001190 

.oorjdo 

.001:190 

.(»0140U 
.001640 


SttcceMiiTo 

elontratltiD 

per  iucli. 


Inch. 
0. 

.000045 
.000050 

.  ooour^o 

.000053 
.0000  r'l 
.  0000'  5 
.000045 
. OOOOjO 
.OOOOCO 
.  00(M*50 
.  C00u.'i.> 
.  OOOOCO 
.  OOOlCO 
.  000005 
.(00<5'> 
.  OOOOi^'i 
.  niHi«7."i 

.  00i»08.1 
.  OOOO'JO 
.(00  00 
.000100 
.  (N4'lU0 
. 000150 


PiTtnanent 
set. 


>iicceiwiive 

pertuRiieut 

set. 


Inch. 


0. 


0. 


. 000005 

.oouiis 


0. 


Jneh. 


.000040 


.  OC0005 
.660010 


. 0  0050 
.00()n85    ! 


.0000.'5 

'.ootoio' 


000120 


000190 


000270 
0c0345 


Fractured  3"..5  from  neck. 
Appearance,  granular,  mottled. 


.  00(;035 
'.'606635' 


.000070 


.00  0^0 
.000075 


Kcmarks. 


luitiol  luAd. 


ToDsilc  sfi'^nrtb. 


: 


K 
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18-INCH  B.   L.   RIFLED   MORTABS. 


No.  827. 


Mark8/2MR,^TR. 

Length,  12". 
Diameter,  l'M29. 
SectioTial  area,  1  square  inch. 
Gauged  length,  W. 


Applied  loads. 


Total. 


1,000 
2,000 
8,000 
4*000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16.000 
17.000 
IF.  000 
19,000 
20,000 
21.000 
22,000 
23.000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32.000 
33,000 
84.000 
85.000 
86,000 
37.000 
38,000 
39,000 
40.000 
56,050 


Per  Mnare 
incK 


I 


Pound*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

26.000 

26,000 

27,000 

28.000 

29,000 

80,000 

31,000 

82,000 

83,000 

84,000 

35,000 

86,000 

87,000 

88,000 

39,000 

•40.000 

66,050 


ComprM- 

sionper 

inoli. 


Ineh. 
0. 

.000060 
.000100 
.000130 
.000180 
.000280 
.000280 
.000830 
.000880 
.000480 
.000490 
.000560 
.000600 
.000660 
.000710 
.000770 
.000820 
.000880 
.000920 
.000980 
.001030 
.001100 
.001160 
.001210 
.001290 
.001360 
.001410 
.001600 
.  001570 
.001660 
.001740 
.  001810 
.  001910 
.002040 
.002210 
.002320 
.002500 
.002680 
.002910 
.003130 


SaooessiTfO 

oomprea* 

aionpar 

inoD. 


Ineh. 
0. 

.000060 
.000040 
.000030 
.000050 
.000090 
.000050 
.000050 
.000060 
.000050 
.000060 
.000070 
.000040 
.000060 
.000050 
.000060 
.000050 
.000060 
.000040 
.000060 
.000050 
.000070 
.000060 
.000030 
.000080 
.000070 
.000050 
.000090 
.000070 
.000090 
.000080 
.000070 
.000100 
.000130 
.000170 
.000110 
.000180 
. 000180 
.000230 
.000220 


Permaoent 
set. 


Ineh. 


0. 


.  000010 


SacoMiaire 

permanent 

set. 


Bemarka. 


Ineh, 
0.  Initial  load. 


0. 


000010 


.000060 


.000090 


.000170 


000280 


000570 


.001300 


00;;050 


.000030 


.000080 


.000110 


.  000290 


.000730 


Ultimate  strength. 


Triple  flexure. 
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12  IKCH   B.    L.   RIFLED   MORTARS. 


No.  3913. 


Marks,  12  Mji^TR, 

Diameter,  1".129. 
Secstional  area,  1  Hqnnre  inch. 
Gauged  length,  20". 
Length  of  stem,  23". 


Applied  loftdM. 

EloDfcatiou 
per  inch. 

Snccef>fiive 

eloujiation 

perioob. 

Permanent 
set. 

Sncrcsalvft 

perinaueut 

set. 

Bemarka. 

Total. 

Per  square 
iacli. 

I'iMindi. 

1,000 

2,000 
3.000 
4.000 

r>.ooo 

6.0(10 

7.000 

8,000 

9.0^0 

10,000 

11,000 

12.<HH) 

13.0  0 

14,  (N  (» 

15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22.000 
23.000 
21.000 
25, 000 
82,290 

Pouvdi. 
1,0  0 

looo 

8.U00 

4.000 

5,000 

6,000 

7,  poo 

R,(MX) 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22.000 

23,000 

24,000 

25,000 

32,290 

Inch. 

Inch. 

Inch. 
0. 

Inch. 
0. 

InJUal  load. 

.  00  )i)50 
.000095 
.000145 
.000200 
.000250 
.000310 
.000380 
.000440 
.000490 
.000545 
.000600 
.000680 
.000755 
.000830 
.000006 
.000990 
. 0010»0 
.001185 
.001200 
.  001405 
.001535 
.001730 
.001900 
.002130 

.000050 
.000015 
.000050 
.0000^5 
.000060 
.000060 
.000070 
.000060 
.000060 
.000055 
.000055 
.000.>80 
.00<H)75 
.000' '75. 
.000075 
.000085 
.OOOlOO 
.000095 
'     .000105 
.000115 
.000130 
.000190 
.000170 
.000230 

0. 

0. 

! 

.000035 
' '.  000040 
*".*  000060*' 

.000035 
".666005* 
".M)0020' 

.000095 

.0000.35 

.000145 
.6o6'.'20 

.000050 
".666675*" 

.000340 

.  ooo:>riO 

.000700 

.00(»120 

'  *.666}io' 

.000150 

lVii$;it;BtrcnsLb.           f 

M 

Frnctnred  at  middle  of  8lem. 
Ai'praraiice,  granular. 
Specific  gravity,  7.3136. 
Ilaiducs8, 15.43. 


i- 


M 


12-INCH   B.    L.  RIFLED   MO 


No.  825. 


12  M 


TB, 


Marks,        b 
Length,  12". 
Diameter,  l'M29. 
Sectional  area,  1  sqaare 
Ganged  length,  10'\ 


Inch. 


Applied  loftdft. 

qu) 
en. 


TotAl. 


Poundt. 

;1.000 

2,000 

l^COO 

4,000 

6i.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,0U0 

13,000 

ia.000 

14,000 
15.000 
16,000 
17.000 
18,000 
10,000 
20,0<K) 
2I.U00 
82,0U0 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,006 
80,000 
31.000 
32.000 
83,000 
34,000 
35.000 
36,000 
87,000 
88.000 
89,000 
40,000 
53,800 


Per  square 
inc 


Pmtnd*. 

1.000 
2.000 

a.uuo 

4.000 
5,000 
6,000 
7.000 
8,000 
9.000 
lO.UOO 
11,000 
12,000 
13,000 
1<000 
15,000 
16,000 
17.000 
18,000 
19,000 
2U.U00 
21,000 
22,000 
23.000 
24,000 
25.000 
26.000 
27,000 
28.000 
29,000 
30,000 
81.000 
32.000 
83,000 
34.000 
35.000 
36,000 
87,000 
38,000 
88^000 
40.000 
63,800 


Gompret- 

■ion 
per  iuoh. 


Inch. 
0. 

.000030 
.000080 
.000130 
.000180 
.0U0230 
.000280 
.000330 
.«»00390 
.000440 
.000300 
.000514) 
.000600 
.000670 
.000710 
.000780 
.000830 
.000900 
.OOtiOliO 
.001010 
.  001070 
.001130 

.  oorjoo 
.oor>80 

.001370 

.001430 

.04*1510 

.001000 

.001700 

.001810. 

.001930 

.002060 

.002180 

.002360 

.002580 

.002810 

.003089 

.003390 

.003720 

.004180 


SaooeMive 
coiiiprea- 

aloD 
per  inch. 

Inch. 

0. 

.000030 
.OOoOoO 
.000050 
.  0t:0ii50 
.000050 
.OOOOJO 
.000050 
.000060 
.  00t6'i0 
.000060 
.OlOOiO 
.0VOO60 
.4MI0070 
.000040 
.000070 
.600050 
.000070 
.000060 
.000050 
.000060 
.600000 
.0VO07O 
.000080 
.OUOuOO 
.OOUOtiO 
.OOOOHO 
.600090 
.000100 
.0001 10 
.000120 
.000130 
.000120 
.000180 
.000.'Z0 
.00«i230 
.000270 
.000310 
.000330 
.000460 


PermukeDl 
set. 


Inch. 


0. 


0. 


.OuOOlO 


.000060 


.600100 


.000200 


.000410 


000020 


C022SO 


SitcooMire 

pormaneot 

set. 


Inch. 


0. 


Remarks. 


luftial  load. 


0. 


.000010 


.000050 


.000040 


.000160 


.OuOHO 


000510 


.001300 


DKImate 


Triple  tiexure. 


232 


12-lKCH   B.   L.   RIFLED  MOKTAH8. 


j^a 


Oast-Iron  Bodt,  No.  12 
No.  3980. 


Marks,  ^2M^,jTR. 

Leugtb  of  Btem,  23". 
Diameter,  1".129. 
{Sectional  area,  1  square  incb. 
Gauged  length,  20^^ 


Applied  loads. 


Total. 


Poundt. 

l.oou 

2,000 

8,000 

4.000 

S,000 

6,000 

7.0U0 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,01)0 

22,000 

23,000 

24,000 

25,000 

29,  210 


Per  tqaare 
inch. 


Pound». 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23.000 

24,000 

25.000 

20. 210 


Elongation 
per  inch. 


Inch. 
0. 

.000040 
.000000 
.000140 
.000105 
.  0OO-J45 
.000300 
.000360 
.  000405 
.000455 
.U00510 
.  0(>0570 
.000035 
.000605 
.  000765 
.000815 
.00U890 
.  00«.l«00 
.001040 
.001105 
.001190 
.001200 
.001385 
.0014H5 
.OOltiOO 


Saeoeaaire 

elongation 

per  Inob. 


Inch. 
0. 
.000040 
.000060 
.000050 
.000065 
.000050 
.000056 
.000050 
.000055 
.000060 
.000055 
.000060 
.000065 
.000060 
.000060 
.000060 
.000075 
.000070 
.000080 
.000066 
.000085 
.000100 
.000096 
.000100 
.  000115 


Permanent 
aet. 


Inch. 


.000205 
.000255 


Snocopsive 

perniaoent 

aet. 


Inch. 


Bemarka. 


0. 

0. 

a 

.000005 

.000005 

.000015 

.000015 

.000035 

.010020 

.066056 

.00OU15 

.000070 

.000020 

.000100 

.000030 

.000150 

.000050 

IniUal  load. 


.000055 
.000050 


Tenaile  atreng:th. 


Fractured  J''  from  neck. 
Appearance,  uniform  granular. 
Specific  gravity,  7.2767. 
Hardness,  18.58. 


tt. 
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12-INCH  B.  L.  RIFLED   MORTARS. 


Ko.  831. 


Marks,  "VSJ^^ 
Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  incb. 

Gauged  length,  10". 


Applied  loada. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

8,000 

6.000 

7,000 

8,000 

9.000 

10.000 

11.U00 

12.000 

13.00U 

U,  000 

15,  OUO 

1A,000 

17,00*) 

18,000 

19.000 

20.000 

21,000 

22,  UOO 

23,000 

24,  000 

25,000 

26,000 

27,000 

28,000 

28.000 

30,000 

31,000 

3-i.  000 

33.000 

34.000 

3^000 

36.000 

37,000 

38,000 

39, 000 

40,000 

61, 750 


Per  saaare 
iucii. 


Poundt, 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 

i;.ooo 

12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23, 000 
24,000 
25,000 
26,000 
27,000 
28, 000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40.000 
61,750 


Compres- 

Bionper 

incn. 


Inch. 

0. 

.00005 
.00010 
.00014 
.00020 
.00025 
.00030 

.ooa?6 

.00041 
.00047 
.00052 
.00058 
.00065 
.00071 
.00075 
.00081 
.00087 
.000R2 
.00098 
.00103 
.00109 
.00116 
.00121 
.00128 
.00133 
.00140 
.00147 
.00152 
.00160 
.00168 
.00174 
.00182 
.00190 
.00199 
.00208 
.00220 
.00230 
.00242 
.00253 
.00271 


SuccessiTB 

oompres* 

aioD  per 

inofi. 


Ineh, 

0. 

.00005 
.00005 
.00004 
.00006 
.00005 
.00005 
.00006 
.00003 
^00006 
.00005 
.00006 
.00007 
.00006 
.00004 
.00006 
.00006 
.00005 
.90006 
.  00005 
.00006 
.00006 
.00000 
.00007 
.00005 
.00007 
.00007 
.00005 
.00008 
.00008 
.00006 
.00008 
.00008 
.00(i09 
.00009 
.0U0I2 
.00010 
.00012 
.00011 
. 00018 


PertuBnent 
aet. 


Inch, 
0. 


,00002 


00008 


,00010 


00017 


00023 


00040 


00076 


SucoesDlve 

permanent 

set. 


Ineh. 
0. 


.00002 


.00006 


.00002 


.00007 


.00000 


.00017 


.0003G 


Remarka. 


Initial  load. 


Ultimaf «  atron^lb. 


Failed  by  triple  flexure. 
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12-INCH    B.    I..    RIFLED    MORTAES, 


No.  3078. 


Diameter,  l'U29. 
Sectional  area,  1  square  incb. 
Gauged  leugtli,  20". 
Length  of  stem,  23". 


Applied  loads. 


ToUl. 


Powidt. 

1,000 

2,000 

3,000 

4,000 

6,000 

«.0{H) 

7.000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

10,000 

17,000 

18.000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,270 


Per  aqnare 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

8,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

l3,m>o 

14,000 
15.000 
16.04)0 
17,  ( <« 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24. 000 
25, 01>0 
28,270 


EloopitioD 
per  inch. 


Inch, 
0. 
.000060 
.000135 
.000185 
.  0u0'i45 
.  00.i205 
.  000385 
.000430 
.000495 
.000565 
.000640 
.000710 
.000790 
.000880 
.000970 
.  001070 
.001160 
.001275 
.001400 
.001560 
.001710 
.001880 
.002140 
.002390 
.  001^730 


Sacceesive 

elongation 

per  incb. 


Jneh. 
0. 
.000060 
.000075 
.000050 
.000060 
.000050 
.000060 
.000075 
.000065 
.000070 
.000075 
.  000070 
.000080 
.000090 
.000090 
.000100 
.000090 
.000115 
.000125 
.000160 
.000150 
.000180 
.000250 
.000250 
.000360 


PennaneDt 
eet. 


Inch. 


. 000810 
.  001055 


SuocesDive 

permanent 

set. 


Inch. 


0. 

0. 

.  0v0i>15 

.000015 

•  #••••  ...... 

.000045 

.000030 

.000056 

.000010 

.000080 

.000035 

.000140 

.000060 

.000206 

.000065 

.000335 

.000130 

.000190 

.000165 

000320 
000245 


Remarko. 


t 
1 


IniUal  load. 


Tensile  utrenjrtb. 


Fractured  6"  from  neck. 
Appearance,  uniform  granular. 
Specitic  gravity,  7.2810. 
Hardness,  15  43 


12-INCH    B.    L.    BIKLKD    MOBTARS. 
Mo.  397a. 


meter,  1".129. 

tioDal  area,  1  ^qnare  inch. 

iged  lenfctli,  20". 

gtb  of  stem,  23". 


>pUe4h»dB- 

p™„.. 

SllCWMiTH 

RoiuarL*. 
liiUiil  load. 

L 

'"■.•X",  '"'•■' 

:S."Kr 

S,OO0             .OOMiD 

!?E    -Si 
itsss '  :sa; 

!5-SS      SIS! 

oooois 

(HIOOM 

uueoM 

000065 
000UA3 

ooooxs 

OOOOHO 

omins 

OMIOS 
IMLUI 

nooiw 

00IIL45 
DODIOO 
OWTiM 

00013^ 

0.  "*  ' 

Inch. 

.wooos 

.0J0005 

.OMBii 

.OOOOM 

.♦00050 

.000010 

.800080 

.oooow 
'Voooojj" 

If).  OOD 

1«.  ooo 

aiiooD 

37.3«» 

.  DOIX.'iO 

■■.'ooojoo 

",00010*"" 

.OWMO 

.OOOITO 

,  000780 

.nmiMO 
.000240 

: 

tD 

»a 

red  4"  fi 
ranee,  n 

-oin  neck 
liform  gi 

MD 

ular. 

TENACITY   SPECIMENS. 

)ral  marks,  12  M  B^  T  U^. 


ScctiniwI 

■-i 

TrnnllD 
ToUI. 

Is 

2u!;joa 

upper  enJ 

Iroi.Kil.. 
i'.;HI.rf.. 

Sp....iH<! 

BT.l 

\        BUO 
\        BL>M 

Lisa 

I.IM 

1.12a 

MM 
1.IM 
l.US 

7!27U2 

t!wo6 

II 

ppeaarance  of  fractures,  uniform  granular. 


rx: 
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12-INCII   B.    L.    EIFLED    MOBTABS. 


^o.  829. 


Marks.  *2  M^n,.  TR. 

Length,  12".  ' 
Diameter,  1".120. 
Sectional  area,  1  square  inch. 
Gauged  length,  10 '. 


Appli^  loads. 


Total 


Poundt. 

1,000 

2,000 

3,000 

4,000 

6.000 

0.(00 

7,000 

8,000 

9.O00 

10,  (KM) 

11.000 

12.000 

13.000 

14,000 

15. 000 

16,000 

17.000 

18,000 

19,000 

20,  000 

21,  (too 
22,000 
23.000 
24,000 
25,000 
28,000 
27,000 
28.000 
29.  (H)0 
30,000 
31,000 
32,000 

33,  000 

34.  OOU 
35, 000 
36,  (HK) 
37, 000 

38,  (K»0 

39,  (10  i 

40,  ono 
5t,  lOt) 


Per  aaaaro 
iiicli. 


Poundi. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,01)0 

0.000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

Iff.  OUO 

17,000 

IK.  000 

19, 000 

20,000 

21,000 

22.  000 

23,000 

1'4, 000 

25,000 

26,000 

27.000 

28,000 

29.  000 

30,000 

31,000 

32,000 

33.000 

34.000 

35,  000 

36.000 

37.000 

38,000 

39,000 

40,000 

54,100 


Comprefl- 

sion  per 

inch. 


7nc/t. 
0. 

.i)000l 
.00009 
.00016 
. 00020 
.  000l'7 
.00031 
.  00038 
.00043 
.000(9 
.  ooorKj 

.00061 
.01)070 
.  00077 
.  00(182 
.00088 
.00093 
.00099 
.00107 
.00114 
.00120 
.00129 
.00137 
.00143 
.00151 
.00160 
.00168 
.00178 
.(X)188 
.00 JOG 
.  00212 
.00225 
.00240 
.00258 
.00288 
.00301 
.00322 
.00,347 
.00373 
.00418 


Snccemive 

compree- 

sioii  per 

iuon. 


Inch. 
0. 

.00004 
.00005 
.00007 
.00004 
. 00007 
.00004 
.00007 
.00005 
.00006 
.00007 
.00005 
.00009 
.  00007 
.00005 

.  oooon 

.00005 
.00000 
. 00U08 
.00007 
.00006 
.00009 
. 0UW08 
.OOOOG 
.00008 
. 00009 
.  00(N)8 
.00010 
.00010 
.00012 
.00012 
.00013 
.  09015 
.00018 
. 0O030 
.00013 
.00021 
.00025 
. 0002U 
.00045 


Permanent 
sec. 


Inch. 
0. 


SacoPsaiTP 

penn.inent 

set 


Bemarks. 


Inch. 
0. 


Inilial  load. 


0. 


.00001 


.  00.01 


.0009 


.00013 


.0008 


.00004 


.00023 


.00013 


.00091 


.00201 


.00010 


.00020 


.00048 


.00110 


Ultimate  Ktren^h. 


\ 


i 
i 


Failed  by  triple  flexure. 


12-lNCU    B.   L.    RIFLED   MOKTAES. 
No.  830. 


239 


»r,  1".129. 

il  area,  I  square  incb. 

leogtli,  5". 


SacMMlo* 

Mt. 

Mt. 

JiBimtks. 

3 

« 

.O0OI4 

«*. 

OOOM 

o«w 
oeooa 

OII006 
OlKHH 

OMUS 

owios 

=! 

tXNMS 
OMWt 

00008 
00000 

00000 
oeooo 

OOUOR 

wow 

00008 
00J-« 
UOUIU 

00011 

OOCIO- 

ooou 

OVOll 
00024 

o»m 

OCKB* 
00032 
DOOM 

Inek. 

/ncft. 

tnlliilload. 

». 

T.MB 

.ooirze 

.OMgO 
0OO13 

OMMtO       i 

Si 

.00001 

.OOOOJ 

sr     : 

S^8 

.Ul.>4 
OIIA 
«I32 

siS 

!1S 

02IO 

03S3 
oarre 

a33A 
0ftO2 

.00008 

.oouos 

ug 

.00010 

.00002 

ooon 

.iooia 

In 

-■:boo.o 

■■■".' ooois" 

M 

.ooow 

.00090 

m 

.— ■-"!". 

.00100 

■i     BS 


triple  floxox©- 
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12    INCH    B.  L.  RIFLED    BIORTAttS. 


Cast  Iron  Body,  No.  13. 


No.  3982. 


Marks,  "MKnTR, 

LeQ£:th  of  stem,  23'^ 
Diameter,  l".129. 
Sectional  area,  1  square  incli. 
Ganged  length,  20". 


Applied  loadfl. 

•■■-       - 

Elonffntion 
per  inch. 

Saccedsive 

Pornknnpnt 

SiirreMive 

Bemacks. 

ToUl. 

Per  Aonai-e 
luco. 

eloiijcation 
per  inch. 

rirmaneni   peniinnent 
*®^*        1        set. 

Ponnds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11.000 

Pounds. 
1.000 
2,0(10 
2,000 
4,000 
5.  (KM) 
6,000 
7.000 
8.000 
9.000 
10,000 
11.000 

Inch. 
0. 
.000050 
.000095 
.  .000150 
.000200 
.000250 
.000300 
.000350 
.000405 
.00O4U0 
.  00rt5?5 
.000585 
.000650 
.  0007 10 
.  00(i7K5 
.000850 
~    .OOf»940 
.001020 
.001110 
.001210 
.001335 
.001440 
.001585 
.001735 
.001935 

Inch.  • 
0. 

.  »O<:0."iO 
.000)15 
.0OUU55 
.000050 
.(i0u050 
.  OOiiO.V) 
.OO.K).S?) 
.00<H)55 
.000055 
.  000065 
.000060 
.000065 
.000060 
.000075 
.000063 
.000090 
.000080 
.000090 
.000100 
.0<I0I2.> 
.00«)105 
.OOU145 
.000130 
.000200 

Inch.      1       Inch. 

0.          ;  0. 

Initial  load. 

1 

1 

1 

' 

0. 

""."oooois** 

.666615 

12.000    >        12.000 
13,000     1        1.T0O0 

.OC0035 

.0J0020 

14,000 
15,000 
10,000 
17.000 
18.000 
10,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
29,640 

14.000 
15.000 
16.000 
17,000 
16.000 
19.000 
20,000 
21. 000 
22,000 
23, 000 
24,000 
26.000 
29.640 

.000055 



.000020 

.000085 

.000030 

".'600126    i  '  .060635 

Tensile  atrcDirtli. 

.000190 

.000070 

.  000285 

.0<K)W5 
.00U550 

.00(K)95 

'.'0001.50* 
.0U0115 

Fractured  2i"  from  neck. 
Appearance,  nniform  granular. 
Si)ecific  gravity,  7.2928. 
Hardness,  15.99* 


I3-IKCn   B.   U.    Rin.ED   M0KTAK3. 


M»rk8,  ""„°v7«' 
Lrugtli  (if  titeiu.  23". 

i^cctioual  aroa,  I  fujuare  iocli. 
Ganged  leiigtli,  20". 


AppU-l  iMd-- 

KlM-icUioa 

pur  Inch. 

wt. 

f!l. 

ItelDUkA. 

TolmL 

■■•'^T- 

TSS- 
iS! 

Si  MO 

kii 

^000 

3,  00* 
A.  MO 

8.000 

%ow 

mow 

u.ooo 

11.00U 

a.  Of) 

11.00* 

IS.  000 

10.000 
13.000 

as 

10.000 

H:^ 

aowi 

tl.out 

3»,'»0 
I0.5M 

!«e«iM 

.MOIM 
.000200 

.ooono 

■.OOnSM 

iooOTM 
.0007SS 

[oonoM 

loolMB 

iooiofls 

Ol  "^ 

.ooooBo 

.WUON 
.UHNIH 
.000050 
.OkOIUM 

,oiwss 

iOOODW 

■.ts 

.KMMO 

!oooow 

.OOMMO 

'w*«M 
,uwiu71 
.DOOOM 
.000100 

!ouoi*ti 
.000190 

:oooi7s 

/"*■ 

0. 

iBitWbml. 

TeDsilo  utrengtli. 

8- 

— 

.mni 

.OOOOW 

.DOOOli 

.000019 

.OODD» 

-ooooit 

.ooeon 

.OOOOM 

.000110 

.oooon 

.ooom 

.OWOU 

.OOOMS 

.onwwo 

.000400 
.OO051U 

;SSI!S 

ictored  1  i"  from  neck. 

A.ppearauce,  iiiiitbrm  granulnr. 


TENACITY   SPECIMENS. 
Geoeral  iu:irk«,  12  M  Ji„T  lii. 


ItObMf 

♦ssr 

DlHDlrtOt.. 

BkUmiiI 

TeMilB  •trengU.. 

gr»»lly. 

U.r.lD«M. 

TolaL 

'■'InX'" 

S 

MT.I 

1.  IW 
1.130 

Ll)0 
1.00 

11 

Pmnd: 
33^  10 

3a:  ;w 

!-a 

17,35 
18.50 

•nmoe  of  fractures,  uuitbru  granular. 
fl.  Ki.  160 XO 
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12-INCH   B.  L.  RIFLED  MOKTABS. 


No.  835. 


Marks,  "^^»|»« 
Length,  12". 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


Applied  loads. 

Compres- 
sion per 
inch. 

Snooessire 
compres- 
sion per 
inon. 

Permanent 
set. 

SacoeaslTe 

permanent 

set. 

Total 

Persanare 
incn. 

Bemarka. 

Poundt. 

1,000 

2,000 

8.000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16.000 

17,000 

18.000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27.000 

28,000 

29,000 

80,000 

81,000 

82,000 

83,000 

34.000 

86,000 

86,000 

87.000 

88.000 

89,000 

40.000 

55,400 

Poundt. 

1.000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18.000 

14.000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26.000 

27,000 

28.000 

29,000 

80,000 

81,000 

82.000 

83,000 

84.000 

86,000 

86.000 

87,000 

88,000 

89,000   • 

40,000 

65,400 

0. 

.00005 
.00010 
.00015 
.00020 
.00024 
.00080 
.00035 
.00040 
.00045 
.00050 
.00056 
.00061 
.00068 
.00073 
.00080 
.00085 
.00092 
.00098 
.00104 
.00111 
.00116 
.00121 
.00127 
.00185 
.00148 
.00152 
.00159 
.00168 
.00177 
.00189 
.00199 
.00211 
.00227 
.00240 
.00265 
.00280 
.00800 
.00328 
.00860 

Inch. 

0. 

.00005 
.00005 
.00005 
.00006 
.00004 
.00006 
.00005 
.00005 
.00005 
.00006 
.00006 
.00005 
.00007 
.00006 
.00007 
.00005 
.00007 
.00006 
.00006 
.00007 
.00005 
.09005 
.00006 
.00008 
.00008 
.00009 
.00007 
.00009 
.00009 
.00012 
.00010 
.00012 
.00016 
.00013 
.00025 
.00015 
.00020 
.00028 
.00082 

Inch. 
0. 

Ineh. 

Initialload. 

0. 

•"••••••»••• 

.00003 

.00003 

- 

.00007 

.00004 

•«••««•••«•• 

.00011 

.00004 

.••••••»•••• 

.00020 

.00009 

.00034 

.00014 

.00072 

.00088 

.00167 

.00095 

Ultimate  atrengtli. 

Failed  bj  triple  flexure. 


13-IKCn   B.  L.  RIFLED    MOHTJLB& 


LjeDgUi  of  stom,  23". 
Diameter,  1".11% 
B«ctioiial  area,  1  square  iucb. 
Q&ugcd  lengtti,  20". 


nan 


Is, 


'.avan 


'mh.wh 


.oowu 


.DMUIO 


.(K*1M 


.W»3H 


tored  G"  &t)tn  neck. 
MTUicv,  aiiiform  frmnuliu. 
"Icgnirliy,  l.'J'J'^a, 
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12-INCH   B.   L.    RIFLED   MOBTABS. 


No.  3985. 


Marks,  ^*^bV^ 
Length  of  stem,  23". 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Ganged  length,  20''* 


Applied  loads. 

Elonsatlon 
per  Inch. 

SnooMsive 

eloDgation 

per  inch. 

Permanent 
set. 

SaooassiTe 

permanoit 

set. 

Bemarka. 

Total. 

Pertquare 
inon. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6»000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

24.000 

25.000 

27,220 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

27,220 

Inch, 
0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000305 
.000360 
.000430 
.000490 
.000550 
.000615 
.000690 
.000760 
.000845 
. 000930 
.001010 
.001110 
.001230 
.001340 
.001490 
.001640 
.001850 
.002055 
.002350 

Inek. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000070 
.000060 
.000060 
.000065 
.000075 
.000070 
.000085 
.000085 
.000080 
.  000100 
.000120 
.000110 
.000150 
.000150 
.000210 
. 000205 
.000295 

InA. 
0. 

Inch, 
0. 

Initial  load. 
TensQe  streofth. 

0. 

.000035 

.000035 

.000050 

.009015 

.000085 

.000035 

.000110 

.000025 

.000180 

.000070 

.000255 

.000075 

.000405 

.000150 

.000650' 
.000860 

.000245 
.000210 

Fractured  5^'^  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B13  T  Bs. 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strenj^th. 

Speeiflc 
gravity. 

Hardness. 

Total. 

Per  sqaare 
inon. 

3099 
3100 
3101 
3102 
3103 
3104 

BTgl 
BT4O 
BT5M 
II  T,  I 
*  B  T,  0 
BTsM 

Inches. 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 

Sq.  inch. 
1.00 
1.00 
LOO 
1.00 
1.00 
1.00 

Poundt. 
31.490 
33,710 
32,980 
33,500 
32,610 
33,430 

Poundt. 

.    81,490 
33,710 
32,980 
33.500 
82,610 
33,430 

7.2902 
7.2891 
7.2883 

14.06 
15.06 
14.96 

7.3017 

15.35 

4 


I_    RIFLKD   MOKIARS. 
No.  »;«. 


nal  area,  1  »qaare  incb. 
il  length,  10". 


/'•"''■-^ar 


I 


JW  fcflOO 

M  7.  MM 

IW  1.900 

M*  **-^ 

KM  11.000 

£h  u^ooo 


tootr 


MOOS 

wool 


nil  male  tlHDKtli. 


I  by  triple  flexure. 
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12-INCH   B.    L.   RIFLED   MOBTAES. 


No.  834. 


Marks,  12  M^R^.TB, 


Length,  10". 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  5". 


Applied  loadi. 


Total. 


Poundi. 

1,000 

a,  000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

18,000 

14.000 

15,000 

ie.000 

17,  coo 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25, 000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82. 000 
33,000 
84,000 
85.000 
86,000 
87,000 
38,000 
89,000 
40,000 
62,600 


Per  sqaare 
Inch. 


Pound*. 

1.000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

liOOO 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

28,000 

23,000 

24.000 

25,000 

26,000 

S.OOO 
,000 
29,000 
80,000 
31.000 
82,000 
33,000 
34,000 
85,000 
36,000 
87.000 
38.000 
39,000 
40,000 
62,600 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00006 
.00012 
.00018 
.00022 
.00028 
.00032 
.00038 
.00044 
.00050 
.00054 
.00060 
.00068 
.00072 
.00078 
.  00084 
.00090 
.00096 
.00102 
.00110 
.00116 
.00122 
.00126 
.00134 
.00144 
.00154 
.00158 
.00168 
.00178 
.00102 
.00208 
.00226 
.002a 
.00270 
.00294 
.00326 
.00860 
.00390 
.00418 
.00486 


Sncoeasive 

oomprea* 

siimper 

incn 


Inch, 
0. 
.00006 

.00006 

.00006. 

.00004 

.00006 

.00004 

.00006 

.00006 

.00006 

.00004 

.00006 

.00008 

.00004 

.00006 

.00006 

.00006 

.00006 

.00006 

.00008 

.00006 

.00006 

.00004 

.00008 

.00010 

.00010 

.00004 

.00010 

.00010 

.00014 

.00016 

.00018 

.00018 

.00026 

.00024 

.00032 

.00034 

.00030 

.00028 

.00068 


Permanent 
set. 


Inch, 
0. 


.00002 


.00006 


.00010 


.00018 


.00024 


.00060 


.00120 


.00286 


SncoesslTe 

permanent 

set. 


Semarka. 


Inek, 
0. 


.00008 


.00004 


,00004 


.00008 


00006 


.00026 


.00070 


.00166 


InitUa  load. 


Ultimate  atren^. 


Failed  by  triple  flexure. 


i 


^                                I2-INCII    B.  L.   fUFLBD  UORTAKflw                            ^^^H 

^™                                 Oast-Ibon  Body,  No.  14, 

^ 

1                                                              No.  3090. 

r        Miul,,»««i'.^"' 

^^^1 

Diameter,  1".129. 

^^^1 

Seotioaol  area,  1  sqnare  inch. 

^^^1 

Ganged  lengUi^  SO". 

^M 

'»"'-^      Ik,..„,^. 

SncoMiWB 

""'C™' 

Rtmuk*. 

^|-^r~ 

l.»u»li. 

•^■SSS." 

N-A. 

Fvum^. 

Z«<*. 

iMd. 

^WA. 

t-uh. 

LM 

n. 

«. 

t. 

hltUl  iMd. 

im 

.oooou 

iS 

loooififf 

'.mm 

t£ 

iSS 

looi^aA 

.(weoflo 

.ODOOM 

•; 

^^H 

i: 

.OCMMOU 

.MKSO 

M 

'ovmSo 

:S^M 

.'ofloosg 

.DDOOOS 

"".Hmk" 

as 

B.M 

:SSSmS 

iowneo 

■*7«Mis" 

14.000 

*2m£ 

.oooojs 

Ss 

IIIH 

as 

.wmoH 

'".'oiuiji'" 

"""oioiio" 

leman 

'.ttom 

"".■oo6o«" 

""wowi" 

IS 

■s?^ 

logooM 

"■-'booms" 

'".'ioooio" 

.oomc 

ioooow 

"".'Moiai"* 

""oMiio" 

Is 

&SS 

'OO  3IU 

'mom 

".■wBiio** 

"".mixt" 

^OO  U£ 

ioMH 

■"."wmoq'" 

Is 

as.  woo 

.00100 

.000  « 

.OOOMS 

.000085 

T.;iuil(.  ilreagtli. 

■•"'  1  

Fmolnre.!  3"  .75  from  neck. 

fl 

Annearanoe,  unifonn  granular. 

^^H 

anreiBc  Eravity,  7.2842. 
Huilnois,  n.26. 

J 
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12-INCH   B.   L.   RIFLED   MOBTAHS. 


l&O.  3991. 


Marks,  ^^l^l-J^^' 
Diameter,  V'.i29. 
Sectionalarea,  1  sqaare  inch« 
Gauged  length,  20"'. 


Applied  loads. 

Blonjcation 
per  inch. 

Sncoeaaive 

eloojration 

per  incb. 

Permanent 
set 

Saooeaaire 

permanent 

aet 

Remarka. 

Total. 

PeraqaAre 
inon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

80,020 

Pounds. 

1.000 

8,000 

8,000 

4,000 

6^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

80^000 

21,000 

82,000 

88.000 

24,000 

25,000 

80,020 

Inch. 

a 

.000060 
.000100 
.000160 
.000200 
.000260 
.000300 
.000356 
.000410 
.000466 
.000515 
.000585 
.0j0645 
.000705 
.000700 
.000835 
.000910 
.000990 
.001060 
.00U60 
.001245 
.001346 
.001466 
.001585 
.001736 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000055 
.000050 
.000070 
.000060 
.000060 
.000056 
.000075 
.000075 
.000080 
.000070 
.000090 
.000095 
.000100 
.000110 
.000130 
.000160 

Inch. 
0. 

IndL 
0. 

Initial  load. 

• 

Teosfle  atrength. 

0. 

.000036 

.000035 

.000040 

.000005 

.000055 

.000015 

.000085 

.000080 

.000110 

.000025 

.000155 

.000045 

.000240 

.000085 

.000335 
.000416 

.000095 
.000080 

Fractured  3^'J5  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPEOIMBNS. 


General  marks,  12  M  B^  T  Bi 


No.  of 
teat. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tenaile  strength. 

Spedflo 
grayity. 

Hwrdneoa. 

Total. 

Per  inch. 

8114 
8116 
8116 
8117 

MT.I 
MT4O 
liT.M 
liT.OX 

Inehss. 
1.129 
L129 
L129 
1.128 

Sq.  inches, 
1.00 
LOO 
LOO 
LOO 

Pounds. 
86,420 
34,100 
32,400 
88,720 

Pounds. 
86,420 
84,190 
88.400 
88,780 

7.8125 
7.8024 
7.8169 

1&58 
1«.73 

17.  oe 

If' 

t 

»]' 

b 

«) 

« 

r 
»:; 
fy 
«. 
!£ 
If 

» 
f 

f; 

1     •^^ 


4f" 


Ml 


•^ 


Appearance  of  fractureSi  uniform  granular. 


250 


12-INCH  B.  L.  RIFLED   MQBTARS. 


No.  3988. 


Marks,  ^  ^b\^  ^ 
Length  of  stem,  23". 
Diameter,  r'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20"^ 


Applied  loads. 

Elongatton 
per  mch. 

SaccesaiTe 

eloiiKation 

perlnofa. 

Permanent 
aet. 

SnooeaaiTe 

permanent 

aet. 

TotaL 

Per  sqaare 
inon. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

81, 410 

Poundi. 

1,000 

2,000 

3.000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

81,410 

Iwh. 
0. 

.000060 
.000113 
.000160 
.000210 
.000260 

.00032a 
.000880 
.000440 
.000500 
.000560 
.000630 
.000700 
.000765 
.000830 
.0009-20 
.  001010 
.001106 
.001215 
.001340 
.001486 
.001635 
.001835 
.002050 
.008840 

Inch. 
0. 

.000060 
.000060 
.000050 
.000050 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000070 
.000070 
.000065 
.000066 
.000090 
.000000 
.000095 
.000110 
.000125 
.000146 
.000160 
.000200 
.000215 
.000290 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tendle  atrength. 

.000006 

.000006 

.000035 

.000080 

.000060 

0000016 

.000070 

.000020 

.000110 

.000040 

.000160 

.000060 

.000200 

.000100 

.000406 

.000145 

.000660 
.000866 

*""6o6256" 
.000205 

Fractured  7'^5  from  neck. 
Appearance,  uniform  granular 
Specific  gravity,  7.3058. 
HardnesS|  15.06. 


hi 


12-INCH    B.  L.  RIFLED   MORTARS. 
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Ko.  3989. 


Marks,  «^bV^ 
Iteugth  of  stem,  23'^ 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  lengthy  20''. 


Applied  loads. 

Elongation 
p«r  inch. 

Sacc<<>Mlve 

PennanoDt 
set. 

Snocessive 

permaoent 

set. 

ReniArks. 

T.UL      ^".-T" 

elongation 
per  inch. 

Ptfunds. 
1,000 
2.  Clio 
S.O'JO 
4,000 
5^000 
6.000 
7,000 
8,0^0 
9,000 
10.000 
11.000 
12,060 
12.000 
14,000 
15.06O 
1    16,006 
17.600 
18.606 
16.000 
20L06O 
21,000 
22.06O 
22^000 
24,000 
25^600 
21^160 

Pounds. 

LOOO 

2«000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

8,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15.000 

16.000 

17.000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.006 

28^100 

Inch. 

0. 
.000050 
.OOtHOO 
.000150 
.000200 
.  000255 
.000315 
.000375 
.000430 
.000490 
.000550 
.000615 
.000685 
.000750 
.000836 
.000010 
.001000 
.001100 
.001230 
.001840 
.001485 
.001685 
.001845 
.002105 
.002400 

Inch. 
0. 
.000050 

.000050 
.000050 
.000050 
. 000055 
.OOOOTiO 
.000060 
.000055 
.000060 
.000(J60 
.000065 
.000070 
.000065 
.000085 
.000075 
.000090 
.000100 
.000130 
.000110 
.000145 
.000200 
. 0O0180 
.000200 
.0C0296 

Inch. 
0. 

IndL 
0. 

IniiiAl  load. 
Tensile  strength. 

a 

.000025 

'  .'006625 

.000040 

.000015 

.000065 

.000025 

.000105 

.000010 

.000165 

.000060 

.oooaeo 

.000005 

.000450 

.000190 

.000710 
.000980 

.000260 
.O002.»0 

Vrsyctared  6''.5  from  neck. 
Appearonoey  mniform  grannlar. 


TENACITY  SPEOIMENS. 


General  marks,  12  M  Bu  T  B,. 


^Ajdditional 
mark^ 

DSameter. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravity. 

Hardnesa 

Total. 

Per  Bouare 
incn. 

BT.I 

BT4O 

BT.M 

BL«I 

BL,0 

3L,M 

Jnehet. 
L120 
L129 
L129 
L129 
L129 
L129 

Sq.ineh, 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

Pounda. 
84,310 
88.120 
38,710 
83,200 
88,580 
33,070 

Pitundt. 
84,310 
83,120 
33,710 
83,200 
83.580 
33,070 

7.8147 
7.8182 
7.3145 

15.75 
15.20 
15.13 

^pjfesinaiee  of  fractnres,  aniform  grannlar. 


L 


i^B^S 


•mmstsiu^^sa 
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12-INCH   B.   L.   RIFLED   HORTASS. 

No.  837. 


,m 


Marks,  ^**^bV^ 
Length,  12''.  * 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


t 


Applied  loads. 

Comprea- 

aionper 

inch. 

SocoeaBiye 

comprea* 

Bion  per 

inoo. 

PermaneDt 
•et. 

Sacoeaaiye 

permanent 

set 

Total. 

Per  sqaare 
inob. 

Bemarka. 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26^000 

27,000 

28,000 

29,000 

80,000 

81,000 

82.000 

83,000 

84,000 

35,000 

86,000 

87,000 

88,000 

89,000 

40,000 

61,650 

Poundi. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

26,000 

28.000 

27,000 

28,000 

29,000' 

80,000 

81,000 

32,000 

83,000 

34.000 

35,000 

36.000 

37,000 

88,000 

89,000 

40,000 

61,650 

Inch, 
0. 

.00006 
.00011 
.00016 
.00021 
.00026 
.00031 
.00037 
.00042 
.00047 
.00052 
.00067 
.00062 
.00068 
.00074 
.00080 
.00086 
.00091 
.00008 
.00106 
.00112 
.00118 
.00123 
.00180 
.00138 
.00148 
.00166 
.00166 
.00178 
.00191 
.00268 
.00221 
.00241 
.00262 
.00202 
.00331 
.00361 
.00395 
.00442 
.00610 

Inch. 

0. 

.00006 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
.00005 
.00006 
.00005 
.00005 
.00t05 
.00006 
.00006 
.00006 
.00005 
.00066 
.00007 
.00008 
.00006 
.00006 
.00005 
.00007 
.00008 
.00010 
.00008 
.00010 
.00012 
.00013    . 
.00017 
.00013 
.00020 
.00021 
.00030 
.00030 
.00030 
.00034 
.00047 
.00068 

IneK 

0. 

Ineh. 
0. 

Initial  load. 

.00001 

.00001 

.00006 

.00004 

.00009 

.00004 

.•••■• ...... 

.00012 

.00003 

■ 

.00021 

.00009 

% 

.00050 

.00021 

■ 

.00180 

.00060 

.00811 

.00181 

UlUmato  strength. 

CI 


m 
I. 

n. 

* 

r 

in 

li 

s- 

>:• 

s 
*.^ 

♦3 

c 
« 


Failed  by  triple  flexare. 
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^O.  838. 


Marks,  "^bJ^ 

Lengthy  l(y\ 

Diameter,  l"d29. 

BecUonal  ATea^  1  square  inch. 

Ganged  leagthj  5'\ 


^PpMkmda. 


TttML 


Pviadi. 
l,W 
2,090 
1000 
i.960 
i,»0 
S,000 
7,000 
6,000 
%000 

141 000 

11,009 

UOOO 

]a.wo 

14.000 
U,OGO 
1^000 
1^000 

laooo 

in  000 

M^OOO 
11.000 

nooo 

aiooo 

8^006 
21^000 

ai.000 

37,000 

nooo 

9,000 

ai^ooo 

SUGOO 
S^OQI 
11,000 
HOQO 
AOOO 
11,009 
37.030 

at  000 

30,000 
lO^OOO 


IT"/ 


Compi 
mion  P^tz* 
inch» 


Sao««8«ive 

compre«< 

flion  per 

inch. 


1000 
t,000 
3,000 
i,000 


9,000 

7,000 
£1000 
O,0flo 

10,000 
11,000 

Uooo 

13.000 

Hooo 
liooo 

lOiOOO 
17,000 

u;ooo 

10.000 

lo^ooo 

21.000 

22,000 

&.000 

24,000 

2S,000 

20,000 

27.000 

28,000 

28,000 

30.000 

81,000 

32,000 

33.000 

Si,  000 

35,000 

3S,()00 

37.000 

38,000 

30,000 

40,000 


0. 

,00004 
,00010 

.  ooois 


OOOSM> 


.OOOT2 


00102 

ooix* 


OOl&B 

ooiea 

OOlBO 
00212 


00310 
00340 


IiUk, 

o. 

.OOOOi 
.00006 

.00004 

.00004 
.00004 
.00000 

.00004 
.  O0004 
.00000 
.60008 

.00004 

.00006 

.  00006 

.00006 

.  00004 

.  00008 

.00006 

.00006 

.00006 

.  00004 

.  00008 

.00006 

.  OOOIO 

.  OOOIO 

.00008 

.00010 

.OOOIO 

.00012 

.00014 

.00018 

.00014 

.00028 

.00022 

.00034 

.00090 

.00040 

.00036 

.00063 

.00042 


Pemument 
set. 


/ndk. 
0. 


0. 


0. 


.00006 


Snoceesire 

permanent 

set. 


JneK 
0. 


.00012 


.00022 


.00050 


.00140 


.00006 


.00006 


.00010 


.00028 


'Remarks. 


Initial  load. 


.00000 


.00320 


.00180 


Ultimate  atrongtb. 


Failed  by  triple 


^ 


254 


12-INCH    B.    L.    RIFLED   MORTARS. 


Oast-Ieon  Body,  No.  16. 


No.  4034. 


Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20'^ 


Applied  loads. 

BloDfEation 
per  inob. 

SacoesaiTe 

elODjCfttion 

per  inch. 

Permanent 
set. 

Sucoessive 

permanent 

set. 

Total. 

(Per  sqaare 
inofa. 

Remarks. 

PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.000 

13,000 

14,000 

16.000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,0U0 

24,000 

25.000 

29,310 

Pcundt. 

1.0U0 

2,000 

3,000 

4,060 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13.000 

14,000 

16,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

34,000 

25,000 

29,310 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000445 
.000490 
.000545 
.000606 
.000670 
.000745 
.000815 
.000875 
.000960 
.001045 
.001145 
.001246 
.001346 
.001470 
.001620 
.001790 

Inoh. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000045 
.000045 
.000065 
.000060 
.000065 
.000076 
.000070 
.000060 
.000085 
.000085 
.000100 
.  000100 
.000100 
.000125 
.000150 
.000170 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

0. 

.000015 

.000015 

.000045 

.000030 

.000090 

.000045 

.000146 

.000055 

.000220 

.000075 

.000345 
.000450 

.000125 
.000105 

TcDSile  strongtb 

Fractured  2*'  fh>m  neck. 
Appearance,  granular  with  dark  spots. 
Specific  gravity,  7.3149. 
Hardness,  15.75. 


I3-rNCH    B.    L.    KIIT.KD    MORTAHS, 


Murks.  "V-?/"* 
I*tigth  or  elQin,  23". 
oiaroeter,  l".i:i9. 
Swtional  area,  I  «qnare  inch, 
swaged  length,  2*3". 


*» 

riMi»i» 

SucofMifo 

rtnnuwiit 

8lior«UT« 

i'"ja."" 

pcclnch. 

l»rta<*. 

i-TvS 

.oeoou 

.OOftMS 

'.QMM 
.OMtM 

.Mine 

.«OW>U 

'.oODfttn 

.OGMMO 
.OUOMfi 
.WMO 
.MWOM 
.(MOW 

,«(»« 

.WOOW 
.MIMTO 
.«00liTO 

.WIOMU 

.oo«oes 

.MMIlM 

D. 

iK*. 

iDltlallMd. 

TeniUe  streflgth. 

/      ?!~ 

11 

Si 

111 

«■ 

0. 

.OOOCDM 

.OOWJS 

.000030 

.MOOIS 

.ttoooeo 

•  OOOOM 

.«.», 

.OWMSO 

.ODOIM 

.oovoM 

.IXWiM 

.iwoioo 

.<KKM80 

' 

I  2"  .75  from  neck. 

uauce,  granular  with  dark  apota. 


TENACITY  BPECtMBNS. 

tlnwrks,  12UB,»TB, 


awk*. 

DiMiMu. 

Tensile  BtreoEth. 

BpMifla 
gnirtly. 

Hardntw, 

^ 

ToUl 

--a"" 

UT.I 

S?;S 

JIT.OX 

/■KiW. 

1.00 

found.. 

3e.zx 
33.  m 

7.33»T 

iT.ta 

1E.S1 

17.  W 

iDoe  of  ftactures,  aniform  grauulnr. 
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12-INCH   B.   L.   BIFLED  MORTABS. 


Ko.844. 


Marks,  "V*.''^ 
Length,  12''.  ' 

Diameter,  l'M29. 

Sectional  area,  1  Bqnare  inch. 

Gauged  length,  10''. 


Applied  loads. 

Compm- 

•lon  per 

incn. 

SacoeMire 

oompree- 

■ion  per 

iDcn. 

PermaneDt 
set. 

Saccemive 

permaaenli 

•et. 

• 

ToUL 

Persqaare 
inon. 

Bemarlu. 

1.000 
2,000 
8,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9,000 
10.000 
11.000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18.000 
19,000 
20.000 
21,000 
22,000 
28,000 
24.000 
25,000 
26.000 
27.000 
28,000 
29,000 
30.000 
81.000 
82.000 
83,000 
34.000 
86.000 
86,000 
87.000 
88,000 
88,000 
40.000 
65,620 

Pounds. 

1.000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

18,000 

14.000 

16,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23.000 

24.000 

26.000 

26,000 

27,000 

28,000 

29,000 

80.000 

81,000 

82,000 

33,000 

34.000 

86.000 

:i6.ooo 

37.000 
38.000 
89,000 
40.000 
65.620 

IneK. 

0. 
.00004 

.00009 
.00012 
.00017 
.00020 
.00026 
.00030 
.00036 
.00041 
.00046 
.00051 
.00056 
.00061 
.00067 
.00074 
.00080 
.00086 
.00090 
.00097 
.00102 
.00109 
.00116 
.00120 
.00127 
.00138 
.00140 
.00148 
.00156 
.00166 
.00176 
.00185 
.00196 
.00210 
.00222 
. 00240 
.00260 
.00280 
.00304 
.00348 

Indu 
0. 

.00064 
.00005 
.00003 
.00005 
.00003 
.00005 
.00005 
.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00007 
.00006 
.00005 
.00005 
.00007 
.00005 
.00007 
.00006 
.00005 
.00007 
.00006 
.00007 
.00006 
.00008 
.00010 
.00010 
.00009 
.00011 
.00014 
.00012 
.00018 
.00020 
.00020 
.00024 
.00038 

IncK 
0. 

Inch, 
0. 

Initial  load. 

0. 

0. 

.00006 

.00006 

.00010 

.00004 

.00017 

.00007 

.00030 

.00018 

.00061 

.0C031 

.00152 

.00091 

Ultimate  etreng 

Failed  by  triple  flexure. 


12-INCH   B.    L.    RIFLED   MORTARS. 
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Ko.  4049. 


Marks,  ^2  ^^Jf,"^^ 
Length  of  stem,  23". 
Diameter,  1".129. 
SectioDal  area,  1  square  inch. 
Gaaged  length,  20". 


I       Applied  loads. 

EloD  gallon 
per  mch. 

Sacoesslve 

elongation 

per  inch. 

Permanent 
•et. 

Saccessive 

Kemarks. 

1    Total. 

Per  square 
inch. 

permanent 
set 

I    i.ooo 

\     2.000 

Pbvnds. 

1.000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13.000 

14.000 

16.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,U00 

24,000 

24,900 

Inch. 
0. 
.000050 
.000100 
.000150 
.000200 
.000255 
.000320 
.000380 
.00«J430 
.000480 
.000550 
.000606 
.000675 
.000750 
.000826 
.000900 
.000980 
.  001070 
.001175 
.001290 
.001390 
.001560 
.001730 
.001900 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
. 000055 
.000065 
.000060 
.  000050 
.000050 
.000070 
.000055 
.000070 
.000076 
.000075 
.000075 
.000080 
.000090 
.000105 
.000115 
.000100 
.  000170 
.000170 
.000170 

Inch. 
0.' 

Inch* 
0. 

Initial  load. 

4,000 
I     5.«0 

1     6.000 

* 

Tensile  strength. 

0. 

1     7.000 

I     8.0OO 

\     9.000 

l«,flOi 

.000030 

.000030 

\  UiOOO 

.000045 

.000015 

H«o 

liOM 

.000075 

.000030 

\        i«.ooo 
n.eoo 

.000105 

^  .000030 

18.000 
U,0OO 

.000165 

.000060 

ti,yoo 

21/jOo 

.000256 

.000090 

now 
s.ooo 

.000385 

.000130 

Sim 

.000630 

.000245 

« 

Fiaetured  at  middle  of  stem.    Appearance,  coarse  granular  with 
tellar  spots  on  one  side,  fluer  granular  at  the  other. 
Spedfic  gravity,  7.3209. 
Haidiiei»,  14.69. 

H.  Ex.  165 17 
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No.  4050. 

Marks,  ^^J^^^^ 
Length  of  stem,  23'^ 
Diameter,  i'M29. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  20". 


Applied  loads. 

Elonffatton 
perincb. 

Sacoessive 

elooffation 

perinob. 

Permanent 
set. 

Saccessive 

perroanMit 

set. 

TotaL 

Per  square 
inch. 

Bemarka. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14»000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

26,000 

80,210 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80.210 

Inch. 
0. 

.000040 
.000090 
.000140 
.000190 
.000240 
.000295 
.000350 
.000405 
.000460 
.000615 
.000585 
.000645 
.000710 
*   .000790 
.000865 
.000950 
.001050 
.001150 
.001260 
.001400 
.001525 
.001685 
.001875 
.002100 

Inch. 
0. 

.000010 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000055 
.000055 
.U00055 
.000070 
.000060 
.000065 
.000080 
.000075 
*   .000085 
.OOOICO 
.000100 
.000110 
.000110 
.000125 
.000160 
.000190 
.000225 

Inch. 
0. 

Inch, 

Initial  load. 

• 

0. 

.000010 

.000010 

• 

.000035 

.600025 

.000050 

.000015 

.000090 

.000010 

- 

.000150 

.  C00060 

.000240 

.000000 

.000370 

.000130 

.000600 
.000760 

.000230 
.000160 

Tensile  strength. 

Fractured  10^'^  from  neck.    Appearance,  medium  coarse  graual 
with  coarser  belt  across  one  side  of  surface. 


TENACITY  SPECIMENS. 


General  marks,  12  M  Bie  T  Es. 


No.  of 
test 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Speoifio 
Kravity. 

( 

Total. 

Per  square 
incli. 

HardnMB. 

3126 
8127 
3128 
3129 
3130 
8131 

BTgl 

BT4O 

BT.M 

BLtl 

BLrO 

BLgM 

Ineh. 
L129 
1.129 
1.129 
1.129 
1.129 
1.129 

8q.  inch. 
1.00 
LOO 
LOO 
LOO 
LOO 
LOO 

Pounds. 
32,990 
34.020 
31,510 
34,070 
34,730 
37.640 

Pounds. 
82,990 
84.020 
81,510 
84,070 
34,730 
37,640 

7.3140 
7  3141 
7.3314 
7.3308 
7.3294 
7.3332 

14.12 
14.12 
15.06 
14.69 
14.08 
16.30 
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No.  843. 


Mark8,"VifJ^ 
Length,  10". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gaaged  leugth,  5". 


Applied  loads. 

Coinprea- 

eioD  per 

inch. 

Sacceaaive 

compree- 

aioD  per 

incL 

Permanent 
set. 

Snooesaive 

pormaDent 

aet. 

Total. 

Per  saaare 
incn. 

Remark 

Pound*. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8^000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21.000 

22.000 

^3.000 

24,000 

2.i.000 

20,000 

27.000 

28,000 

20,000 

30,000 

31.000 

32.000 

33,000 

34,000 

35,000 

36,000 

37,0U0 

38,000 

39,000 

40,000 

63,250 

Pwndg, 

1.000 

2,000 

3,000 

4,000 

5,000 

6)000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21. 000 

22,000 

23, 000 

24,000 

25,000 

26.000 

27,000 

28.000 

29,000 

30,000 

31,000 

32,000 

83,000 

34,000 

35,000 

36,000 

87,000 

38,000 

39,000 

40.000 

68,250 

Inch, 
0. 

.00006 
.000  JO 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 
.00048 
.00052 
.00058 
.00064 
.00068 
.00074 
.00080 
.00084 
.00090 
.00096 
.00100 
.00108 
.00114 
.00120 
. 00128 
.00140 
.00150 
.00160 
.00172 
.00184 
.00208 
.00224 
.00240 
.00270 
.00308 
.00344 
.00378 
.00430 
.00476 
.00528 

Inch. 
0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00012 
.00010 
.00010 
.00012 
.00012 
.00024 
.  00016 
.00022 
.00024 
.00038 
.00036 
.00034 
.00052 
.00046 
.00052 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

.00004 

.00004 

, 

.00010 

.00006 

.00024 

.00014 

.00050 

.00026 

.00144 

.00094 

.00370 

.00226 

nUimate  stren 

Failed  b;  triple  flexure. 


)^ 
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No.  4039. 


Marks,  "V5.;^K» 
Length  of  stem,  23''. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20'^, 


Applied  loads. 


Total. 


Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

18.000 

14.000 

15,000 

16,000 

17,900 

18,000 

19,000 

20,000 

21,000 

22,  000 

23,000 

24,000 

23.000 

28,270 


Per  sqasre 
incn. 


Poundt, 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15^000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

28,000 

24,000 

25.000 

28,270 


EloDsatioo 
permoli. 


Inch. 
0. 

.000045 
.000109 
.000145 
.000190 
.000240 
.000290 
.000840 
.000895 
.000450 
.00050.1 
.000560 
.000620 
.000685 
.000750 
.000825 
.000890 
.000965 
.001060 
.001150 
.001265 
.  001385 
.001520 
.001665 
.001840 


Saccossive 

elouiEation 

per  iiich. 


Inch. 
0. 

.000045 
.000055 
.000045 
.000045 
.000050 
.000050 
.C00050 
.000055 
.000055 
.000055 
.000055 
.000060 
.000065 
.000065 
.000075 
.000065 
.000075 
.000095 
.000090 
.000115 
.00U120 
.000135 
.000145 
.000175 


Permanent 
set. 


Inch, 


0. 


0. 


SaccesaiTe 

permanent 

set. 


/neb. 


0. 


.000025 


J)00040 
'.'060055' 


.000000 

'.'oodiso' 


.000196 

'.'060200' 


.000160 
.000555 


Remarks. 


iQitlal  load. 


.000025 
.006615' 


.000015 
'.'666635' 


.000040 
'.'666065' 


000095 


.000160 
.000100 


Tenstte  strenfl^th. 


Fractured  2 J"  from  neck. 
Appearance,  granular  with  dark  spots* 


TENACITY  SPECIMENS. 


Gfeneral  marks,  12  M  Bi?  T  Bi. 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Speoiflo 
gravity. 

Hardness. 

TotaL 

Per  sqnare 
inch. 

4397 
4398 
4899 
4400 

MTsI 
MT4O 
MTsM 
MTsOX 

Inchca. 
1.120 
1.129 
1.129 
1.129 

80.  inch. 
1.00 
1.00 
1.00 
1.00 

Pound*. 
35. 310 
H4.300 
33,960 
84,510 

Pounds. 
85,310 
34.300 
33,960 
34,510 

7.3480 
7.3358 
7.3292 

15.83 
14.08 

14.90 

Mil 


ft 


t 
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H 
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41 
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Na847. 


rVt, 


nffoaal  area,  1  per 
Tged  l&agtby  lO". 


square  inch. 


/ 

r 


T,€fOO 


ii*o«^ 


IT. 


SaooeuiT« 

oompreB- 

sioBper 

inob. 

PemuuieBt 

MS. 

SoooeulTe 
pemaMBt 

SeniArki. 

O. 
.00003 

IimA. 
0. 

.00003 
.00606 
.00005 
.00005 
.00005 
.00006 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00007 
.00005 
.00006 
.00006 
.00006 
.00006 
.00005 
.00007 
.00006 
.00007 
.00000 
.00008 
.00008 
.00010 
.00013 
.00018 
.00016 
.00013 
.00021 
.00024 
.00628 
.00082 
.00085 
.00086 
.00044 

Inch, 
0. 

JfuA. 
0. 

InltUakMd. 

• 

UltiTnatestreiHKfh. 

Ioooi4 

.00010 
.00024 

0. 

1  1  «  1 

.00001 

.00601 

-  J2S»n2! 

. 

loooso 

.00004 

.  €X>OTO 
.  OOOTT 

■* 

.00008 

.00007 

I  00004 
.00X00 
.001018 
.00113 

.OOlM 
-00X22 

-  oo*S 

.00 142 

looiso 
.ooi« 

.  00100 
.00153 

*SS^8 

.00012 

.00004 

.00022 

.00010 

.00013 

.00021 

looa^ 

-€>03^ 

.00103 

.00060 

.00*248 

.00146 

^ 
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No.  4036. 


Marks,  ^^^^Jj*"^^ 
Length  of  stem,  23". 
Diameter,  rM29.  * 
Sectional  area,  1  square  incli* 
Ganged  length,  20''. 


Applied  IomU. 

Eloncatioii 
per Inch. 

Snccessive 

elonffation 

per  Inch. 

Permanent 

8^t. 

Sacoessive 

permanent 

set. 

IVt^^M'Vll, 

Total. 

Per  saaare 
incn. 

Pounda. 

1,000 

2,000 

8,000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24.000 

25,000 

28,210 

Pounda. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 

ia.000 

13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
28,210 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000305 
.000355 
.000425 
.000485 
.000540 

.oooeio- 

.000675 
.000740 
.000610 
.000905 
.000990 
.001090 
.001190 
.  001325 
.001490 
.001640 
. €01810 
.002065 
.002360 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000070 
.000060 
.000055 
.000070 
.000065 
.000065 
.000070 
.000095 
.000085 
.OOOiOO 
.000100 
.000135 
.  0U0165 
.000150 
.000200 
.000225 
.000295 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenalle  atrengih. 

0. 

.000020 

.000020 

.000045 

.000025 

.000070 

.000025 

.000120 

.000050 

.000190 

.000070 

"'.'000290 

.000100 

.000485 

.000195 

.000760 
.000990 

.000275 
.000280 

Fractured  4J"  from  neck. 

Appearance,  fine  granular,  with  coarser  granulation  near  circamfer- 
ence  .at  one  side. 
Specific  gravity-,  7.3109. 
Hardness^  13.4& 


4 
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No.  4037. 


Marks, '^Vii^T^- 

Length  of  stem,  23". 
Diameter^  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gaoged  length,  20". 


Applied  loads. 


TotjUL 


Per  ftonare 
inch. 


1,000 
S.O00 

3.OO0 
4,0O0 
5,000 
41.000 
7.  OOO 

aooo 

9,  OOO 
lO.  OOO 
11.000 
12,000 
13,  OOO 
14,000 
IS.  OOO 
1»S,  OOO 
17,000 
IB.  OOO 
19.  0«. 
20.000 
21,000 
OOO 
OOO 
OOO 
25,  OOO 


Eloni^ation 
per  inch. 


I 


Jndk. 
0. 

.ooooso 

.000105 
.000155 
.000210 
.000200 
.000330 
.000380 
.000U5 
.000505 
.000670 
.000«40 
.000715 
.000800 
.000885 
.000900 
.001080 
.001100 
.001335 
.001465 
.001675 
.001865 
.002005 
.002405 
.002740 


Snccessire 

elongation 

per  inoh. 


Inch, 

a 

.000050 
.000055 
.000050 
.0OUO55 
.O0CO5O 
.000070 
.000060 
.000055 
.000060 
.000065 
.000070 
.000076 
.000085 
.000085 
.000105 
.000090 
.000110 
.000145 
.000130 
.000210 
.000190 
.000200 
.000340 
.000335 


Permanent 
set 


SncoeaalTe 

permanent 

set. 


Indi. 


. UU1015 
. 001260 


Inch. 


0. 

.000040 

.000040 

.000060 

.000020 

.000095 

.000035 

.000150 

.000055* 

.000240 

.000090 

.000390 

.000150 

.000630 

.000240 

.000385 
.  000245 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  S"  from  the  Deck. 
Ippearance,  granular,  varying  in  size. 


TENACITY  SPECIMENS. 


General  inarkB,  12  M  Bi,  T  R,, 


o. 


of 


tS91 


Aaaitionja 


BX«0 


^ 

Diameter. 

Sectional 

area. 

Jneh. 

8q,  ineh. 

1.129 

1.00 

1.129 

1.00 

1.120 

1.00 

1.129 

1.00 

1.129 

1.00 
1.00 

1.129 

Tensile  strength. 


Total. 


Pounds. 
36.200 
36,020 
34,  310 
31,990 
86,070 
34,930 


Per  square 
inch. 


Poundn. 
36,  2(0 
80.  OUO 
34.310 
31.900 
86,970 
34,930 


Specific 
gravity. 


7.8225 
7.3124 
7.2860 


Hardness. 


14.00 
15.13 
13.99 


x 
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No.  845. 


Marks,  ^' V*;^^ 
Length,  12".  * 
Diameter,  rM29. 
Sectional  area,  1  sqaareinch* 
Gauged  length,  10". 


Applied  loads. 

Comprei- 

aionper 

inoo. 

Snoeeasive 

oompree- 

aion  per 

inoa. 

Permaoent 
aet 

Saooeaaive 

penDaoent 

aet. 

1 
1 

TotaL 

Per  M  nan 
iDcn. 

Remarka. 

Poundt. 

1,000 

2,000 

8.000 

4,000 

5.000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

85,000 

26,000 

27.000 

88.000 

29.000 

80.000 

81,000 

32,000 

83,000 

84,000 

35.000 

36,000 

87.000 

88.000 

89,000 

40,000 

50,690 

• 

Poundt. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

82,000 

28,000 

84^000 

25,000 

28,000 

27,000 

28.000 

29,000 

80,000 

81,000 

82,000 

83.000 

34.000 

85.000 

36,000 

87.000 

88,009 

89,000 

40,000 

50.600 

Inch. 

.00006 

.00010 
.00016 
.00021 
.00026 
.00031 
.00037 
.00042 
.00048 
.00052 
.00058 
.00065 
.00071 
.00076 
.00082 
.00089 
.00095 
.00101 
.00108 
.00115 
.00124 
.00183 
.00142 
.00151 
.00163 
.00176 
.00190 
.00210 
.00229 
.00265 
.00275 
.00305 
.00345 
.00382 
.00482 
.00476 
.00532 
.00588 
.00648 

Jneh. 

0. 

.00005 
.00005 
.00006 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00004 
.00006 
.00007 

0. 

Inch. 
0. 

Initial  load. 

.00001 

.00001 

.60008 

.00001 

.*'" 

Ultimate  str^ngili. 

.00005 
.00006 
.00007 
.00006 
.00006 
.00007 
.00007 
.00009 
.00009 
.00009 
.00009 
.00018 
.00018 
.00014 
.00020 
.00019 
.00026 
.00020 
.00030 
.00040 
.00037 
.00050 
.OOOU 
.00056 
.00056 
.00060 

.00908 

.00006 



.00013 

.00006 

"  .'oooii" 

.00032 

.00085 

.00053 

1 

.00209 

.00124 

: 

, 

1 

.00440 

.00231 

-Jt 


Failed  by  triple  flexure. 


;8 


12 -INCH    B.    L.   RIFLED   MORTARS. 


Oast-Ibon  Body,  No.  18. 


No.  4074. 

Length  of  stem,  23''. 
Diameter,  1".129. 
Sectional  area,  1  square  incL. 
Gauged  length,  2(K'. 


Applied  loads. 

Elonemtion 
per  uich. 

Succeaaive 

eluDgation 

per  inch.. 

Permanent 
set. 

Suoceasive 

permanent 

aet. 

Remarka. 

ToUL 

fer  Miure 
incn. 

PoundM. 

1,000 

2,000 

3,000 

4,000 

6^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24.000 

25.000 

29.630 

PoundM. 

1,000 

2,000 

8.000 

4.000 

6,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

29,630 

fineh. 

0. 

.000050 
.000100 
.000150 
.000300 
.000250 
.000300 
.00U350 
.000400 
.000400 
.000530 
.COO500 
.000645 
.000705 
.000785 
.000850 
.000935 
.001010 
.001100 
.  001190 
.001290 
.001400 
.001540 
.601655 
.001823 

IneK 
0. 

.000050 
.  0001150 
.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000060 
.000070 
.000060 
.000055 
.000060 
.000080 
.000065 
.000085 
.000075 
.000090 
.  0C0090 
.  000100 
.000110 
.000140 
.000115 
.000170 

IncK 
0. 

Inch. 
0. 

Initial  loud. 
Tensile  atrengtb. 

0. 

.000015 

.000015 

.000035 

.000020 

.000060 

.000015 

.000085 

.000085 

.000185 

.000050 

.000186 

.000060 

.000360 

.000075 

.000390 
.000460 

.000130 
.000070 

1 

Fractured  3"  from  the  neck. 
Appearance,  granular  mottled. 
Specific  gravity,  7.2990. 
Hardness,  16.15. 


■»  • 


•-*■ 
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12-lNCM    B.  L.  RIFLED   M0BTAE8. 


Ko.  849. 


Length,  1(K^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^^ 


Applied  loads. 


ToUl. 

Pwsaaare 
inon. 

Poundt. 

Poundt. 

1.000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

6,000 

5,000 

6,(^ 

6.000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

13,000- 

13,000 

18,000 

13.000 

14,000 

14,000 

15,000 

16^000 

10,000 

10.000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 
21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

34,000 

2%  000 

25,000 

26.000 

26,000 

27,000 

27,000 

28.000 

2*52! 

29,000 

29,000 

30.000 

80,000 

81,  COO 

31,000 

32.000 

82.000 

33,000 

88,000 

34.000 

84,000 

35.000 

36.000 

36,000 

86,000 

87,000 

87,000 

88.000 

88,000 

39.(H)0 

30,000 

40.000 

40.000 

68,250 

58,250 

Compres- 
aion 


ino 


r 


Ineh. 

a 

.09006 

.00010 
.00016 
.00020 
.00020 
.00032 
.00036 
.00040 
.00046 
.00052 
.00068 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
.00104 
:  00118 
.00120 
.00126 
.00132 
.00140 
.00150 
.00160 
.00170 
.00180 
.00192 
.00210 
.00230 
.00262 
.00274 
.00304 
.00886 
.00366 
.00404 
.00450 
.00600 


SncooMive 

oompreo- 

■ion  per 

inon. 


Inch. 
0. 

.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 

.obooo 

.00008 
.00010 
.00010 
.00010 
.00010 
.00012 
.00018 
.00020 
.00022 
.00022 
.00030 
.00032 
.00030 
.00038 
.00046 
.00050 


Permanent 
eet. 


Inch. 
0. 


.00002 


.00004 


,00008 


00014 


00028 


,00052 


00136 


.00306 


SooceesiTe 

pormaoent 

sot. 


Inch, 
0. 


.00002 


.00002 


.00004 


.00006 


.00014 


.00024 


.00084 


.00170 


Semarks. 


Initial  load. 


Ultioiate  Atreogtb. 


Failed  by  triple  flexure. 
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12-IKCH   B.   L.    RIFLED   MOBTABS. 

No.  4048. 


Marks,  "^'^^tt^  ^• 
Length  of  stem,  33". 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

lO.UOO 

11,000 

12,000 

18,  000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,  000 

23.000 

24, 000 

25,000 

29,620 


Per  BQiiare 
incju 


Pounds. 

1,000 

8,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,  000 

J3,(K)0 

14.  (00 

15.000 

16,000 

17,000 

18.000 

19,000 

20, 1100 

21, 000 

22,000 

23,000 

24,000 

25.000 

29,620 


Elon^tion 
per  moh. 


Inch, 
0. 

.000040 
.000095 
.000140 
.000190 
.000240 
.000295 
.000350 
.000405 
.000460 
.000535 
.  000590 
.000650 
.  000725 
.  000790 
.  0O0H55 
.  000910 
.001015 
.001105 
.001200 
. 001305 
.001120 
.001560 
.001710 
.001905 


SaooeMive 

eloo  cation 

per  iDoh. 


Inch. 
0. 

.OOOOiO 
. 000055 
.000U45 
.000050 
.0000.>0 
.000055 
.000055 
.  000055 
.  000055 
.000075 
.000055 
.000060 
.000075 
.000065 
.000065 
.000085 
. 000075 
.000090 
.000095 
.000105 
.000115 
.  000140 
.000150 
.000195 


Permanent 
set. 


Sacceesive 

permanent 

set. 


Inch. 


.000155 
.000505 


Inch. 


6. 

0. 

0. 

■"*•    --•••-• 

• 

.000035 

.000035 

.000050 

.  000015 

'"*.*006665 

.  OU0015 

.000005 

"Toooiio*' 

.  000030 
.000045 

.000205 

.000065 

. 000300 

.000095 

.000155 
.000110 


KeniBrka. 


Initial  load. 


Tensile  strength. 


Fractured  2''.25  from  neck. 

Appearance,  medium  coar^ije  granular ;  coutains  dark  spots. 

TENACITY  SPECIMENS. 

General  marks,  12  M  Eig  T  Bi. 


No  of 
tost. 

Additional 
marks. 

Diameter. 

Sectional 
aroa. 

TonHile  strenji^h. 

"    '     "  \^ — 

Specific 
gravity. 

Hardness. 

Total. 

Per  souare 
incn. 

8122 
3123 
3124 
3125 

MT3I 
M  T4  0 
MTgM 
M  Tg  0  X 

Inches. 
1.129 
1.129 
1.129 
L129 

8q.  %neh. 
1,00 
1.00 
1.00 
1.00 

Pounds. 
33.300 
31,610 
31,040 
33,800 

Pounds. 
33,300 
Bl.  610 
31,040 
33,800 

7.3210 
7.8205 
7.3276 

ias« 

15.91 
16.56 

:-73lL 


I 


(     i 


;:a 


i 


K' 

K 

K 

*« 

*-- 

n 

n 
•5 

F'. 

4* 
«-» 

»?; 
f 


^4i 


»• 
!>• 

■>»» 

*'■. 

•*,; 
ji... 

».. 
M 

.*^ 

■  9< 
till 

M 
% 
*( 
.« 
\ 
% 

t 

■  « 

.1 


\ 


^T^ 
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12-lNCIT   B.  L.  RIFLKD   MORTARS. 

No.  839. 


Marks,  ^^^J^-p^*^^ 

Length,  12".  * 
Diameter,  l'M29. 
Sectional  area,  1  square  inch» 
Gauged  length,  10''. 


1 


Applli 
Total. 

sd  loads. 

Per  square 
inoD. 

Compres- 
sion per 
inCQ. 

Sacoessiv'e 

cuDipres- 

sion  per 

inch. 

Perm&nont 
set. 

Sncoessire 

ptfrmauent 

set. 

Remarks. 

1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,  000 

10,  000 

17.000 

18.000    ' 

19,000 

20,000 

21.000 

22,000 

23,000 

24, 000 

2.'),  000 

26,000 

27,000 

28.000 

29,000 

30,000 

31.000 

32, 000 

33,000 

34,000 

35.  000 

36,000 

37.000 

38,000 

39,000 

40, 000 

51,800 

PoundM, 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26, 000 

27.000 

28,000 

29.000 

30,000 

31,000 

82.000 

33.  (WO 

34,000 

35,000 

36,000 

37, 000 

88.000 

39.000 

40.  000 

61,800 

Inch. 

0. 

.00007 
.00011. 
.00016 
.00021 
.00028 
.00032 
.00038 
.C0042 
.00048 
.00053 
.00059 
.00067 
.00072 
.00078 
.00084 
.00090 
.00098 
.00104 
.00111 
< 0011 8 
.00124 
.00133 
.00142 
.90151 
.00162 
.  00173 
.00186 
.  00201 
.00219 
.00239 
.00258 
.00281 
.00313 
.00347 
.00400 
.00426 
.00465 
.  00515 
.00566 

Inch. 
0. 

.00007 
.00004 
. 00005 
.00005 
.00007 
.00004 
.00006 
.00004 
.00006 
.00005 
.00006 
.00008 
.00005 
.00006 
.00006 
.00006 
.00008 
.00006 
.00007 
.00007 
.00006 
.00009 
.00009 
.00009 
.00011 
.00011 
.00013 
.00015 
.00018 
.00020 
.00019 
.00023 
.00032 
.00034 
.00053 
.00026 
.00039 
.00050 
.00060 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

• 

• 
« 

Ultimate  atrength. 

* 

.00001 

.00001 

.00005 

.00004 

.00009 

.000{4 

V 

.00016 

.00007 

.... 

*  .66630"' 

.  606S  ' 

.00072 

.00042 

.00173 

.00101 

■ 

.. 

.00361 

.00188 

■ 

3 


i .. 


Failed  by  triple  flexure. 


^\ 


IS-IWCH   B.   li.   RIFLKD   MORTARS. 
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No.  840. 


\l  area,  1  s^jaare  inch. 


■d«. 


»Ion 


gf" 


O. 


.  00012 

.  oooso 


.  00<>30 


Suoeeaaive 

comprea- 

■ion  ptT 

inoa. 


OOX02 


' 00200 

,00220 

0O242 


ooo 


001590 

'.  00314 
00300 

'  oo39a 


LO'.OOO 


004.TO 
.00&70 


0. 

.DOOM 
.00006 
.00004 
.00004 
.00006 
.00  04 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00008 
.00010 
.00006 
.00010 
.00012 
.00010 
.00012 
.00010 
.00018 
.00020 
.00022 
.00018 
.00030 
.00024 
.00040 

.ooo:ia 

.00U3I 
.00040 
.00044 
.00056 


Permanent 
set. 


0. 


0. 


.00002 


.00014 


"jUm 


00038 


00072 


,00186 


Sacceasive 

permanent 

set. 


0. 


Remarks. 


Initial  load. 


.00002 


.00012 


00006 


00018 


00034 


00114 


00380 


00194 


Ultimate  strenp^b. 
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12-IirCH   B.   L.   RIFLED   MORTARS, 


OastIron  Body,  No.  20. 


Ng.  4078. 


Marks,  ^2^M^^R» 

Length  of  stem,  23''. 
Diameter,  I'M  29, 
Sectional  area,  1  square  inch. 
Ganged  length,  20". 


Applied  loads. 


Total. 


Poundt. 

1.000 

2,000 

3. 000 

4,0<J0 

5.000 

0,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

18,000 

14.000 

15.000 

10,000 

17,000 

18,000 

10.000 

20.000 

21,000 

22,000 

23.000 

24,000 

25.000 

29,080 


Per  sonare 

iUCD. 


Poundt. 

4.000 

2.000 

3,000 

4.000 

5,000 

S.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

20.000 

21,000 

22.000 

23,000 

24.000 

25.000 

20,080 


Elongation 
per  inob. 


Inch, 

0. 

.000055 
.000105 
.  000155 
.000200 
.000255 
.000306 

".000860 
.000410 
.000405 
.000530 
.000580 
.000650 
.000710 
.000770 
.000860 
.000920 
.001000 
.001085 
.001185 
.001270 
.001890 
.001500 
.001635 
.001790 


SncccMive 

elungatioD 

per  inch. 


Inch. 
0.     • 

.000055 
.000050 
.000050 
.000045 
.000055 
.000050 
.000055 
.000050 
.000055 
.000065 
.000050 
.000070 
.000060 
.000060 
.000080 
.000070 
.000080 
.000085 
.000100 
.000085 
.000120 
.000110 
.000135 
.000155 


PermHnent 
Bet. 


Inch, 


Saoceuive 

periuaneiit 

set. 


Inch. 


0. 

0. 

,^- 

.000005 

.000005 

.600030 

.000025 

.000035 

.000005 

.000055 

.000020 

.000085 

.000030 

.000115 

.000030 

.000170 

.000055 

.000260 

.000090 

Kemarka. 


Initial  load. 


.  000370 
.000450 


.000110 
.000080 


Tensile  strength. 


Fractured  2"  from  neck. 
Appearance,  granular  mottled. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B^  T  Bi 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area.- 

Tensile 
ToUl. 

strength 

Per  sanate 
incn. 

Speciflo 
grarity. 

Hardnesa. 

4418 
4419 
4420 
4421 

MT,I 
MT4O 
MTsM 
MT.O 

Inch. 
1.129 
1.129 
1.129 
1.129 

8q.  inch. 
1.00 
1.00 
LOO 
1.00 

Poundt. 
84.150 
81,700 
82.450 
33,720 

Poundt. 
34,150 
81,700 
82,450 
33,720 

7. 3191 
7.3282 
7.8324 
7.9015 

17.17 
16.07 
16.90 
15.60 

^ 


/i1 1 L  BFLU)  ^ 


'5>iA 


hi 


4 


; 


i 

'I 

'■i 
■« 
I 
"t 
lit 
In 


m 

■ll 
I 


\h 


?t 


^ 


12-INCH      B.     I..    RIFLED   MORTARS. 
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No.  851. 


'tioual  area,   1   sQimre 
iffed  Jen  grill,  XC. 


inch. 


W>lied  lo^«.            !     co™i>^«-    1 

Su^ccenfiive 

conipnw- 

«ion  per 

iBGtI. 

Permanent 
set. 

Successive 

pvrnianeut 

set. 

Remarks. 

*•    1        in^. 

•    1            2.  OOO                      .000€>3 

/            3^  OOO                      -  00008 

/            4   OOO                       .00012 

5    OOO                        .OOOIO 

l:S2S            -222i2 

Itich, 
O. 

.00003 

.00005 

.00004 

.00004 

.00003 

.00005 

.00005 

.00005 

.00005 

.00005 

.00006 

.00005 

.00005 

.00005 

.00006 

.00005 

.00005 

.00007 

.00004 

.00007 

.00005 

.00007 

.00007 

.00005 

.00007 

.00006 

.00006 

.00006 

.00009 

.00011 

.00008 

.00010 

.00010 

.00012 

.00016 

.00014 

.00017 

.00021 

.00022 

Inch,   - 
0. 

JficA. 
0. 

Initial  load. 
Ultimate  streiiRth. 

0. 

•■•*•      •■•••• 

/            7,  OOO 

.  00029 
.  0003« 
.  00039 
.  0004-4 
.  iHfOSiO 

lo«>ooo 

.  004>03 
.  OOOTX 
.  OQO-7« 
.  0008X 
.  OOO03 
.OtJOO-lS 
.  Giy090 
.  0€>  1  O  *     • 
.  €K»112 
.  001X8 
.  00123 
,  OO 1 30 
.  00133 

.  OOX44 
OOXdO 

.ooxg» 
.  oox^o 

1             8,  €>00 

9,  VOO 

1          Itf,  OOO 

.00001 

.00001 

11,  €H90 

12.  OOO 

1           13,  OOO 

14.  UOO 

iri,  OOO 

l€i,  uoo 
IT.  0«W> 
IH.  OOO 
lO,  OOO 
20.  ifOO 

.00005 

.00004 

.00009 

.00004 

21     OOO 

22;  OOO 
23    OOO 

Jii 

:»-4,  OOO 

•&3    OOO 

.00014 

.00005 

20w  OOO 
27.  OOO 

2«-^?22 
20.  ClOO 

30.  OOO 

"xv     oOO 

•   • 

.00024 

.00010 

*2-?52      1            Iooi»8 

33.  OOO        1                     00108 
1         3*-  <>^        1                .  00210 

1       »^*^?22      1            loo^irso 

\         »«-222        I                100240 

I       ^'''222      1           :oo5a»T 

I         **•  *!22       I               I  00278 
A        »R.»0       \ 

.00048 

.00024 

, 

.00110 

.00062 

\ 

■ ■ " 

LeAby  txx 


/ 
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12-raCH   B.  L.  RIFLED   MORTARS. 


No.  4076. 


Marks,  ^^ *^bt/ ^ 
LeiigUi  of  BtX'in,  23'^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Blonsatiou 
perliicb. 

,  Successive 

Permanent 
set. 

Snccesaive 

permanent 

■et. 

Bemarks. 

Total. 

Per  square 
inch. 

eloQjsation 
per  inch. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

6,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

30,590 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21, 000 

22,000 

23,000 

24,000 

25,000 

30.590 

Inch. 
0. 

.000055^ 
.000105 
. 000155 
.  000205 
.  000260 
.000310 
.000370 
.000425 
.000500 
.000550 
.000610 
.000680 
.000750 
.000840 
.  0U0910 
.001005 
.001105 
.001210 
.  001320 
.00)460 
.001625 
.001820 
.002060 
. 002310 

In6h, 
0. 

.000055 
.000050 
.000050 
.000050 
.000055 
.000050 
.000060 
.000055 
.000075 
.000050 
.000060 
.000070 
.000070 
.000000 
.000076 
.000095 
.000100 
.090105 
.000110 
.000140 
.000165- 
.000195^ 
.000240* 
.000250 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenfrth. 

0. 

.000025 

.000025 

.000040 

.00001.*^ 

.000670 

.000030 

.000115 

.000045 

.000170 

.000055 

.000285 

.•000005 

.000430 

.000165 

.000700 
.000880 

.000270 
.000180 

' 

Fractured  11"  from  neck. 
Appearance,  uniform  granular. 
Specific  gravity,  7.3163. 
Hardness,  14.33. 


V.  » 
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Mo.  4077. 


Marks,  «^B^J«« 
Length  of  stem,  10", 
Diameter,  l'M28, 
Sectional  area,  1  square  inch. 
Ganged  len^rth,  IC^. 


Applied  lomifB. 


TotU. 


iacn 


l.OOO 
2.CMX> 
3.  OOO 
4,000 
5,000 
«,  OOO 
7,  OOO 
8,000 
9.  OOO 

10,  ot»o 

11,  OOO 

12,  OOO 

13,  OOO 

14,  OOO 

15,  OOO 

i«,ooo 

17.  OOO 
18,000 
19.  OOO 
20,000 
21, OOO, 
22,<K)0 

23,  OOO 

24,  OOO 

25,  OOO 
31,410 


Elongation 
per  uich. 


Inch, 
0. 
.00005 

.00010 
.00016 
.00021 
.00027 
.00033 
.00040 
.00048 
.00053 

.ooosa 

.00065 
.00072 
.00081 
.00088 
.00098 
.00107 
.00118 
.00130 
.i0143 
.00158 
.00178 
.001B8 
.  00228 
.00770 


Saooetsive 

eloDgatioD 

per  inch. 


Permanent 
set. 


Inch. 
0. 
.00005 
.00005 
.  0()00o 
.00005 
.00006 
.00006 
.00007 
.00008 
.  0(005 
.00005 
.00007 
.00007 
.00009 
.00007 
.00010 
.00009 
.00011 
.00012 
.00012 
.00016 
.00020 
.00020 

.  oimo 

.00042 


Indi. 


.00088 
.00120 


■SncceMivo 

penuaBeot 

But. 


Inch. 


0. 

0. 

- 

if  

.00003 

.00003 

.00008 

.00005 

.00010 

.00002 

.00013 

.00003 

.00022 

.00009 

.00033 

.oooii 

.00063 

.00020 

......  ...... 

fieuiarks. 


Initial  load. 


00035 
,00032 


Tensile  siren  <;tli. 


Fractured  3" -4  from  neck. 
Appearance,  unil'orm  granular. 


TBNAGITT  BPECIMENS. 


General  marks,  12  M  B^  T  B,. 


Xo-of 


i 


4411 
4412 

44U 

4415 

4414 


Additional 
marka. 


I""  1 


Diameter. 


Sectional 


«T,I 

BT4O 

BT,M 

BL,T 

BL,0 

BUIC 

BT.li 


Inch, 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
L129 


«g. 


inch. 
1.00 
1.00 
1.00 
1.00 

n.oo 
1.00 
1.00 


Tensile  strength. 


Total. 


Poundi. 
32,510 
33,690 
33,610 
34,900 
33,840 
33,340 
81,  970 


Per  sqnaro 
inch. 


Poundt. 
32,510 
33,600 
33,610 
34.990 
33,840 
33, 840 
31, 970 


Specific 
gravity. 


7.3191 

7.  :ni8 
7.3237 


IlardnosB. 


15.43 
14.08 
15. 3U 


L 


r 
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12-Ii(CH   B.    L.    RIFLKD   MOBTAES. 


No.  852. 


Marks,  «^#;.T^ 
Length,  12'^ 
Diameter,  rM29. 
ISectional  area,  1  square  inch. 
Gauged  leugth,  10".    ' 


Applied  loads. 


Total. 


Poundi. 

1,000 

2.000 

3,000 

4,000 

5,000 

-6,000 

7.000 

8.000 

0.000 

10,000 

11,  000 

12,000 

13,000 

U,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,  UOO 

32,000 

^,000 

84,000 

35,000 

36,000 

87,000 

38, 000 

39.000 

40,000 

61,280 


Per  sauare 
incu. 


Pouiuif. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

,18,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

2L.000 

82,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28„000 

29,000 

30,000 

81,iK)0 

82,000 

83.000 

84,000 

85.000 

86,000 

37,000 

38,000 

39,000 

40,000 

51,280 


CompreB- 

aioo  per 

incn. 


Inch, 

0. 

.00005 
.00010 
.00015 
.00020 
.00026 
.00030 
.00035 
.00040 
.00045 
.00052 
.00058 
.00063 
.00070 
.00075 
.00082 
.00090 
.00098 
.00104 
.00110 
.00119 
.00127 
.00137 
.00143 
. 00152 
.00164 
.00177 
.00190 
.00205 
.00222 
.00245 
.00265 
.00295 
.00385 
.00356 
.60405 
.00135 
.00470 
. 00535 
.00598 


Sncceasive 

ooniprea- 

aioii  per 

iucn. 


Inoh, 
0. 

.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00007 
.00006 
.00005 
.00007 
.00005 
.00007 
.00008 
.00008 
.00006 
.00006 
.00009 
.00008 
.00010 
.00006 
.00009 
.00012 
.00013 
.00013 
.00015 
.00017 
.00023 
.00020 
.00030 
.00080 
.00031 
.00049 
.00030 
. 00035 
.  000()3 
.00003 


Permanent 
set 


Ineh,  . 
0. 


0. 


.00001 


.00008 


.00015 


00030 


.00068 


.00162 


.00360 


Sacceaaire 

pennaiieDt 

aet. 


Inch. 
0. 


.00001 


.00007 


00007 


.00015 


.00038 


.00094 


.00207 


Besiarka. 


Initial  load. 


•J 


UlUmate  airengUi. 


Failed  by  triple  flexure. 
Specific  gravity,  7,5083. 
Hardness,  15.91. 


r\ 


1 

■^ 
^ 
> 
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No.  853. 


Marks,  ^^^J^ 

Length,  10''. 

Diameter,  V'.129. 

Sectional  area,  1  sqaare  inch. 

Gauged  leo^tb,  6". 


Apsiied 


Tb(«L 


I,  NO 

(  im 

iOQO 

iooo 

7,(iOO 

I,  on 

mew 
II,  ow 

13;  DM 
14,  OM 
ii,m 
1^000 

in  ON 

as;  ON 

21  ON 

a;  NO 

3i»0N 

2iON 
&,0N 

31^  on 

27.IN 
28.  WO 
21.  MO 
HNS 

n^oN 

32,  ON 

S,ON 

M.ON 

&,0N 

36,  ON 

n,ON 

»,0N 

»,0N 

10.000 

tl.OM 


Per 
inc 


ICO. 


l.OOO 

9;ooo 

S,0OO 
4.000 
5.000 

7,  OOO 

8,000 

9,  OOO 

10,000 

11.  OOO 

IS.  OOO 

13,  OOO 

14,  OOO 
lfi,€NXI 
Ifl^OOO 
17.  OOO 
18,000 
19,  0<N) 
20.000 
21,  OOO 
22,000 

23,  OOO 

24,  OOO 

25,  OOO 
2«,000 
87.  OOO 
2a,  OOO 

29.  OOO 

30,  OOO 

31,  OOO 

32.  OOO 
33,000 
34,  OOO 

»»ooo 

36,000 
37.  OOO 
38,000 
89,  OOO 
40,  OOO 
«l.€WO 


Compre*- 

■ion  per 

incti. 


1- 


.00008 
.00008 

.00014 

.00029 
.00024 
.00028 
.00082 
.00036 
.00042 
.00048 
.00054 
.00058 

.oooea 

.00048 
-.00076 
.00082 
.00088 
.00004 
.OOlOO 
.00106 
.00112 
.00120 
.00128 
.00136 
.00144 
.OOI56 
.00168 
.00180 
.00196 
.00216 
.00236 
.00260 
.00288 
.00326 
.003M 

.004J4 
.00484 
.00540 


SnccesslTe 

oompreS' 

■ioD  per 

inon. 


FaUed  by  triple  flexure. 


Ineh, 
0. 
.00008 

.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 

.oooioo 

.00006 

.00006 

.00008 

.00006 

.00010 

.10008 

.00012 

.00012 

.00012 

.00016 

.00020 

.00020^ 

.00024 

.00028 

.00038 

.00028 

.00040 

.00040 

.00050 

.00066 


Pennuient 
set. 


IneK 
0. 


0. 


0. 


.00004 


00010 


Q0024 


00054 


.00150 


.00340 


Sncceealve 

penuancDt 

set. 


Inch. 
0. 


.00004 


.00006 


.00014 


. 0U030 


.00096 


.00100 


Rcuiarkft.' 


Initial  load. 


Ultimate  Hirength. 


r 

i 


r 
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12-INCH   B.    L.   KIFLED   MORTABS. 


Cast-Ikon  Body,  No.  21. 


N<J.  4084. 


Length  of  stem,  23".  -- 

Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 


Applied  loads. 


Total. 


PoundM. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,060 

9.000 

10.000 

11.000 

12,000 

13.000 

14,000 

16,000 

16,0OC 

17,000 

18.000 

19,000 

20,000 

21,000 

22.000 

23.000 

24,000 

2i).00O 

^350 


Per  sciOAre 
inca. 


PoundM. 

1,000 

2,000 

3,060 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

10,060 

11,000 

12,000 

13,000 

14,000 

15,000 

16, 000 

17,000 

18.000 

19.000 

•  20,000 

21,000 

22,000 

23,000 

24,000 

25.00U 

28,350 


EloDf^ation 
per  inch. 


Ineh. 
0. 

.000050 
.000100 
.000160 
.000200 
.000250 
.000310 
.  000360 
.000410 
.000470 
.000630 
.000695 
.000650 
. 000715 
.000785 
.000860 
.000930 
.001020 
.001105 
.001205 
.  001305 
.001450 
.001595 
.001760 
.  00i005 


SacceMive 

eloofcatiou 

per  inch. 


Ineh. 
0. 

.000060 
.000050 
.000050 
.OOOO.'iO 
.000060 
.000060 
.000050 
.600050 
.000060 
.000060 
.000065 
.000055 
.000065 
.000070 
. 000075 
.000070 
.000090 
.000085 
.000100 
.000100 
.000146 
.000145 
.000165 
.000245 


Permanent 
set. 


Inch. 


.000440 
. 000595 


Soocemire 

permanent 

eet. 


Inch. 


0. 

0. 



0. 

^ 

.000005 

.000005 

.000010 

.000005 

.000035 

.000025 

.000060 

.000025 

.000105 

• 

.000045 

.000165 

.000060 

.000260 

.000105 

,000180 
000155 


Bemarka. 


^Initial  load. 


Tenaile  iilreni^th. 


Fractured  9".5  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPBCIMENS. 


General  marks,  12  M  B21 T  Bi. 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
ai-ea. 

Tenaile  strength. 

Specific 
gravity. 

Totol. 

Per  aq  aare 
inoo. 

flardness -^ 

• 

4429 
4430 
4431 
4432 

'   MT,T 
MT4O 
M  T5  M 
MT«0 

Inches. 
1. 120 
1.129 
1. 129 
1.129 

8q.  ineh. 
1.00 
1.00 
1.00 
1.00 

Pound*. 
83. 610 
31.520 
31.700 
34,800 

Pounds,  > 
33. 610 
81,520 
31.700 
34,800 

7. 8105 
7. 3r.?2 
7. 3"/78 
7.8158 

15.01 

15.4:1           ^ 

y. 


iSpeoi^Th&njiS  :^07rt-<^^Gui2>7e'  ^Ztsos. 
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No.  856. 


Marks,  ^V57^^» 

lengrtb,  12''. 

Diameter,  V\129. 

Seetional  area,  1  square  inch. 

Ganged  length,  IC. 


Applied  loads. 


Totel 


Comprea- 

sion  per 

incb. 


Saccesaive 

comprM* 

sion  per 

inch. 


1,000 

2;ooo 

4k,0OO 
5,000 
^OtOO 
7,000 
S,0OO 
9,0OO 
10,900 
11,000 
12,000 
13.  OOO 
J4,0OO 
15,  OOO 

ie,ooo 

17,  OOO 
IS,  OOO 
19,  OOO 
20,000 
21,000 
22,000 
23,000 
24,000 


28.  OOO 

27,  OOO 

28,  OOO 

29,  OOO 
30,000 

31,  OOO 

32.  OOO 
33,000 
34,OCO 
3&.000 
3«,  OOO 

37,  OOO 

38,  OOO 

39,  OOO 
40.000 
56,000 


Truk. 

O. 

.00005 

.OOOil 

.00015 

.00020 

.00025 

.O0031 

.00036 

.00041 

.00047 

.00052 

.00057 

.O0063 

.O0068 

.00072 

.00079 

.  00085 

.  00091 

.  00097 

.00102 

.  00108 

.O0113 

.0O121 

.00128 

.0O134 

.00142 

.00150 

.00100 

.00168 

.O0177 

.00188 

.00198 

.OO208 

.0O221 

.0O237 

.0O2S7 

.0O271 

.00294 

.00318 

.00352 


Failed  by  triple  fl^^«^'^- 
Specific  gravity ,  ^-^^ ^^^ 
lardness,  17-^1- 

H.  Ex.  ICS 


r 


0. 

.00005 
.0l»006 
.00004 
.  OtMiOj 
.001>Oj 
.<HM)06 
.00005 
.00005 
.0()(K)6 
.00005 
.00005 
.00006 
. 00005 
.00004 
.00007 
.00000 
.00000 
.00000 
. 00005 
.00006 
.00005 
.00008 
.00007 
.00006 
.00008 
.00008 
.00010 
.00008 
.00009 
.00011 
.00010 
.00010 
.00013 
.00010 
.00020 
.00014 
.00023 
.00024 
.00034 


PermaneDl 
aet. 


Inch. 
0. 


SucooMive 

permaneDt 

set. 


Inch, 
0. 


.00001 


.00002 


.00007 


.00010 


.00018 


.00032 


.00067 


.00001 


.00002 


.00002 


.00003 


00008 


00014 


.00148 


00035 


Komarka. 


Initiftl  load. 


00081 


Ultimate  8tron{;tli. 


L-. 
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12-INCH   B.  L.  RIFLED   MOUTABS. 


Length  of  stem,  23". 
Diameter,  l'M29. 
Sectioual  area,  1  square  inch. 
Gauged  length,  20''. 


No.  4085. 


Applied  loads. 

£Iou(;»tion 
per  inch. 

SaocesAire 

elongatton 

per  Inch. 

Permanent 
•et. 

Successive 

permanent 

set. 

ToiaL 

Per  sqoare 
incli. 

Bema 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,006 

19,000 

20.000 

21,000 

22,900 

23,000 

24,000 

25,000 

29.630 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

26,000 

29,630 

Inch, 
0. 
.000066 

.000110 
.000160 
.000215 
.000276 
.000340 
.000400 
.000400 
.  000515 
.000600 
.000660 
.000745 
.000820 
.000910 
.  001010 
.001110 
.001260 
.001385 
.001565 
.001746 
.001085 
.002275 
.002625 
.003105 

IneK, 
0. 

.000055 
.000056 
.000050 
.000055 
.000060 
.000065 
.000060 
.000060 
.000055 
.000075 
.000070 
.000085 
.00007:. 
.000000 
.OOUIOO 
.00(100 
.000140 
.000135 
.000170 
.000190 
.000240 
.000290 
.  OOOS'iO 
.000480 

Inch. 
0. 

Inch, 
0. 

IuiUal>ad. 

•••*•■•••••• 

.000005 

.000005 

.000040 

.000035 

.000156 

.000015 

.000090 

".oooiss" 

.000035 
'  ".000065" " 

1 

5 

.000250 

.000005 

.000406 
"'.'0i0660** 

.000165 
" '.'600265  " 

.  001140 
.  0U1515 

.000480 
.000376 

Tensile^' 

Fractured  II  J"  from  neck. 
Appearance,  uniform  ^rauular. 
Specific  gravity,  7.31i'8. 
Hardness,  14.33. 


"VU 


dcus^ iyr)7i^£bdie€S  ^TfdtS,  /C/,  ZiS ,  ^S. 


ty^&c^^^rijerus  /r'<?:^^zy^re^cAy  ^£isos. 
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12-INCH   B.   L.    RIFLED   MOETAES, 


No.  854* 


Marks,  12  Mi^.TR, 

Length,  12". 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  1(K'. 


Applied  loads. 

Comprea- 

aion  por 

incu. 

Successive 

compres-' 

bioD  per 

inch. 

Permanent 
aet. 

Sncceasire 

permanent 

sot. 

1 

I 

Total. 

For  an  aare 
Inon. 

Bemarka. 

t 

Pound*. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10, 000 

11,000 

12,000 

13, 000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25.000 

26,000 

27,000 

28,000 

20,  too 

30,000 

31,000 

32,000 

83,000 

34,000 

85,000 

36,000 

37,000 

38,000 

39.000 

40,  000 

60,400 

Pound*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,  000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19, 000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

81,000 

82,000 

83,000 

84,000 

85,000 

36,000 

87,000 

88,000 

39,000 

40,000 

60,400 

Inch. 
0. 

.00003 
.00008 
.00013 
.00018 
.00024 
.00030 
.00035 
.00040 
.00046 
.00051 
.00057 
.00062 
.00068 
.00073 
.00079 
.00087 
.00092 
.OOIOL 
.00109 
.00116 
.00122 
.00130 
. 00140 
.00160 
.00162 
.00176 
.00190 
.  00206 
.00227 
.00246 
.00266 
.00290 
.00330 
.00372 
.00412 
.00448 
.00485 
.  00537 
.00591 

Inch. 
0. 
.00003 
.00005 
.00005 
.00005 
.00006 
.00006 
.00005 
.00005 
.00006 
.  000i)5 
. 0U006 
.  00(K)5 
. 000O6 

.OOOrS 

.00)00 

.0001)8 
.00U05 
.  00009 
. OOOOH 
. 00007 

Inch. 
<>• 

Inch, 
0. 

Initial  load. 
Ultimate  atreofftfa. 

.00001 

. 00001 

.00001 

0. 

............ 

. 00004 

.00003 

. 00012 

.O0OJ8 

.00006 

.00008 
.00010 
.  00010 
.00012 
.00014 
.  000 1  * 
.00/18 
.00021 
.00019 
.00020 
.00024 
.  00040 
.  00042 
.  01)040 
. 00036 
.00037 
.00052 
.00054 

.00027 

.O00L5 

............ 

.00075 

.00048 

.00192 

.00117 

.00382 

.00190 

Failed  by  triple  flexure. 
Specific  gravity,  7.3183. 
Hardness^  14.69. 


a 


« 


J 


^ 
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Marks,  ^^  ^H«|;.^  «• 

Length,  lO'^ 

Diameter,  1^M20. 

Sectional  area,  1  sqnare  inch. 

Gauged  length,  ^'. 


No.  855. 


Appli«Ml  loads. 


TolaL 


Per 


r  8oaj 
incii. 


aare 


Com  pres- 
flion  per 
inoo. 


Pounds. 
hOOO 
2,000 

8,000 
4.000 
5,000 
^000 
7,000 
i,000 
9,liQ0 
10,000 

u,ooo 

12,000 

13,000 

14,000 

15,1*00 

10.000 

17.000 

)8,00O 

19,000 

20.000 

21,000 

2:,ooo 

23,000 

24,000 

25,000 

SB,  COO 

27,000 

28,000 

29.100 

30.000 

31,000 

32,000 

33.000 

34,000 

3S.0OO 

36,000 

37,000 

38,000 

39,000 

40,000 

•0,000 


^*"«d  hs  triple 


.  00004 

.  oootis 

.  00012 
.  OOO10 
.  00022 

.  00032 
.  OOO30 


00060 
OOOTZ 


ooii^ 


ooa»f 


0032^4 

oo3ao 

00&02 


looGizo 


Suoceaaive 

coiupre»- 

siou  iMsr 

incu. 


Inch. 
0. 

.00004 

.00004 

.00004 

.00004 

.00006 

.0(»004 

.00006 

.00006 

.00006 

.00004 

.00006 

.00006 

.00004 

.  0(H»08 

.00006 

.00006 

.00006 

.00008 

.00006 

.00008 

.00006 

.00008 

.00012 

.00008 

.00008 

.00012 

.00014 

.00014 

.00022 

.  00024 

.00020 

.00030 

.00040 

.00046 

.00034 

.00044 

.00044 

.00054 

.00064 


Pormanent 
Bet. 


Inch. 
0. 


SoccflRflive 

l>ermanent 

set 


Inch, 
0. 


0. 


0. 


Remarka. 


Initial  load. 


.ooooc 


.00006 


.00014 


.  00030 


.00001 


.00202 


.00414 


.00008 


.00016 


.00064 


.00108 


.00212 


TJItim  ate  strenfftb. 
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12-INCH   B.   L.   EIFLED   MORTARS. 


Cast-Iron  Body,  No.  22. 


No.  4124. 


Length  of  stem,  23". 
Diameter,  l".12y. 
Sectional  area,  1  square  inch. 
Ganged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Soceeaaive 

eloneatlon 

per  Inch. 

Permanent 
set 

Sucoeasive 

perniiuient 

aet. 

Remarlks. 

Total. 

Peraqiiare 
inon. 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

29,620 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,  000 

25,000 

29,620 

Inch. 
0. 

.000055 

.000105 

.000156 

.000205 

.000255 

.000305 

.000365 

.  000410 

.000460 

.000515 

.000580 

.000640 

.000705  . 

.  000780 

.000850 

.000915 

.001000 

.001090 

.001100 

.001290 

.001405 

. 001520 

.001685 

.001875 

Ineh. 
0. 

.000055 
.  000050 
.  000050 
.000050 
.000050 
.000050 
.000050 
.  000055 
.  000(»5(> 
.  000(155 
.000005 
.000000 
.000005 
.000075 
.  000070 
.000065 
.000085 
.000090 
.000100 
.000100 
.000116 
.000115 
.000105 
.000190 

Ineh. 
0.. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.000005 

.000005 

.ooooio  ' 

.000005 

.  00(K)20 

.000010 

.000040 

'.0CO(»20 

.000060 

.000020 

.  000095 

.000035 

.000156 

.000060 

.000215 

.000090 

. 000375 
*   .000490 

.000130 
.000115 

' 

Fractnred  1"  from  neck. 
Appearance,  grannlar  mottled. 


TENACITY  SPECIMENS. 


General  marks,  12  M  R22  T  Ri. 


No.  of 
teat. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

TonMilo  1 
Total. 

arcngth. 

Per  so  11  are 
incn. 

Specific 
ISraTity. 

HardnMs. 

4439 
4440 
4441 
4442 

MT,I 
M  T4  0 
MTfiM 
MT,0 

Inches. 
1.129 
1. 129 
1.120 
1.129 

Sq.  ineh. 
1.00 
1.00 
1.00 
1.00 

Pounds. 
32. 040 
31, 120 
31, 630 
82,890 

Pounds. 
32, 040 
31, 120 
31.530 
82,890 

7.3235 
7. 3278 
7.3326 
7.3279 

17.44 
16.73 
17.26 
la.  59 
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'So.  859. 


Marks,  ^^Vf/^' 

Length,  12'\ 

Diameter,  l'\129. 

Sectional  area,   1  square  incli. 

Gauged  lengthy  10'\ 


Applied  loads. 
TotiL 


PerMtuiiie 
inofa. 


Oompreii- 
sion  per 
icn. 


104 


1,000 

2;ooo 
a;  000 

1.000 
fl^OOO 

c;ooo 

7,000 

fl^OOO 

8,000 

JO,  000 

11,000 

12,000 

13.000 

14,000 

15,000 

18^000 

17,000 

18.000 

19,000 

20.000 

21,000 

21,000 

23,000 

24,000 

26,000 

28,000 

27,000 

28,000 

29,000 

30,000 

31,000 

82,000 

83,000 

84,000 

86,000 

8«,000 

W.OOO 

88,000 

80.000 

40.00O 

W,1«0 


O. 
.  Or»10 

.  0001!> 

.ooosa 

.000-10 

ooof>o 

r  OOOS0 

.  oooei 


.  00072 


OoOi^€l 
00091. 


00103 
00109 
OO110 
00120 


.00140 


:SS 


0017X 
.  00181 
.00191 

0020& 

.00232 


00'^<S6 
.OO^BS 
.00308 


Successive 

compres* 

sioD  per 

incD. 


Inch, 
0. 

.00005 
.  0UOO5 
.000U5 
.OOOlH 
.  0«!(hJ« 
.OOoOo 
.00005 
.00005 
.  PWMXJ 
.  tl4  U<i4 
.  00()4»i{ 
.0UUii5 
.  0lKK>5 
.OUDIM 
.OOinm 
.C00U6 
.0WtO5 
.000(!8 
.OOUUi 
.OOOiid 
. 0OOU7 
.00004 
.00008 
.OOOOG 
.00000 
.00008 
.0t)0o8 
.00007 
.00008 
.00010 
.00010 
.00014 
.00013 
.00014 
.00017 
.00016 
.00020 
.00028 
.00081 


PemiAnexit 
set. 


Inch, 
0. 


0. 


0. 


B«teiV^>?  *«»*«  flexure. 


Saccessive 

ptirmanenl 

set. 


Inch, 
0.* 


.00004 


.00009 


.00016 


.00030 


.00062 


.00138 


.00004 


.00005 


.00007 


.00014 


Remarks. 


Initial  load. 


.00032 


.00076 


Ultimate  strength. 
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12-INCH   B.    L.    RIFLED   MORTARS. 


No.  4122. 


Marks,  "^bV^ 
Length  of  stem,  23''. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Elonfcation 
per  inch. 

SncoesKive 

elongation 

per  inch. 

PennaiieDt 
set 

SaccessiTe 

permanent 

Bet. 

Remarks. 

Total. 

Per  square 
incii. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,  000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,620 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16, 000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,520 

Inch. 
0. 

.000065 
.000105 
.000155 
.000205 
.000265 
.000325 
.000385 
.000440 
.000506 
.000580 
.000650 
.000730 
.  000790 
.  000880 
.  000975 
.001070 
.001185 
.  001300 
.001450 
.001640 
.001790 
.002055 
.002340 
.002740 

Inch. 

0. 

.000055 
.000050 
.000050 
. 000050 
.000060 
.000060 

•.000000 
. 000055 
.000065 
.000075 
.090070 
. 000080 
.000060 
.  OiiOOOO 
. 000096 
.000095 
.000116 
.000115 
.000150 
.000190 
.000150 
.000265 
.000285 
.000400 

Inch. 
0. 

Inch. 
0. 

Initialload. 
TensUe  strength. 

0. 

.000035 

.000035 

.000065 

.000020 

.000090 

.000035 

.000130 

**Voo62i6" 

.000040 

"".'ooooao'" 

.000350 

.000140 

.000550 

.000200 

.000916 
.  001215 

.000360 
. 000305 

Fractured  3J"  from  neck. 
Appearance,  uniform  granular. 
Specific  gravity,  7.3253. 
Uardness,  15.75. 
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12-INCH   B.   L.   RIFLED   MOBTAKS. 


No.  858. 


Marks, "  ^^^  ^ 
Lepgth,  12".  ' 
Diameter,  I'M  29. 
Sectional  area,  1  sqaare  inclv 
Gauged  length,  10". 


-■•   '--v 


Applied  loads. 


Total. 


Pottndt. 

l.OUO 

2,000 

3,000 

4,000 

6,000 

0,000 

7,000 

8,000 

O.IKM) 

10,000 

11.000 

12,000 

13,  000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22. 000 

23.000 

24. 000 

25,000 

20,01/0 

27.000 

28,  (KM) 

29,000 

30, 000 

31,000 

32, 000 

33.000 

34,000 

35,000 

36,000 

37,000 

38,000 

39.000 

40.000 

52,250 


Pf^r  nquare 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

ItSUOO 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.  000 

29,000 

30,000 

31,000 

32.000 

33.000 

84,000 

36,000 

36,000 

37,000 

38,000 

39.000 

40,000 

52,250 


Compies- 

aion  per 

jocu. 


Inek, 
0. 

.00004 
.00010 
.00016 
.00021 
.00028 
.00033 
.00038 
.00043 
.00049 
.00055 
.00061 
.00066 
.00072 
.00078 
.00083 
.00092 
.00098 
.  00103 
.00110 
.00117 
.00124 
.00132 
.00140 
. 00161 
.00182 
.00172 
.00186 
.00200 
.00220 
.00240 
.00267 
.00282 
.00322 
.  00352 
.00402 
.00433 
.00472 
.00517 
.00580 


SucceAsive 

ooiiipres- 

aion  per 

iucb. 


Inch, 

a 

.00004 
. 00006 
.  00005 
.00006 
.00007 
.00003 
.OOOO-S 
.00005 
.00006 
.00006 
.00006 
.00005 
.00006 
.00006 
.00005 
.00009 
.0OUO6 
.00005 
.00007 
.000u7 
.00007 
.00008 
.00006 
.00011 
.00011 
.00010 
.00014 
.00014 
.00020 
.00020 
.00017 
.00025 
.00040 
.00030 
.00050 
.00029 
.00041 
.00045 
.00063 


Permanent 
aet. 


Inch. 
0. 


0. 


.00004 


.00010 


00014 


.00029 


.00072 


.00177 


.00371 


SoccesalTe 

penuau^it 

aec 


Inch, 
0. 


,00004 


00006 


.00004 


.00016 


.00043 


.00105 


.00104 


Bemarka. 


Initial  load. 


Ultimate  rtreogih. 


-jji 


Failed  by  triple  flexare. 


> 
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No.  857. 


itional  are»,   ^   r^inare  inch. 


* 

—  J       0ion  j»cr 

sioii  per 
incn. 

Peraianent 
ant. 

Snccemive 

pertiuiQeiit 

set. 

Remarks. 

'■  /       T.  ooo 

/     4^^ 

1           .  oooio 

1               .00014 

1               .  0002A 
f                .  000:2s 
1                .  00034 
1                .  OOO30 
1               .  OCK>40 
1                .  €HfOS^ 
.  OOO&A 

.  0006S 

.  OOO?-*- 
.  OOOtfO 

.  OOIOO 

-OOllg 

.  0«12g 
.OO130 
.OOl4g 

001^2 
looiM 

00«20 

.00334 

:oo2gH 

0031^ 

:oo3eo 
:So^^ 

-oo4^ 

;€>03g2 

.oos«* 

Xfuik, 
0. 

.00004 
.00008 
.00004 

.mm 

.00004 
.00004 
.00006 
.00004 
.00008 
.00004 
.00001 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00004 
.00010 
.00010 
.00010 
.00010 
.00010 
.00014 
.00016 
.00022 
.00014 
.00024 
.00028 
.00034 
.00042 
.00034 
.00054 
.00032 
.00052 
.00052 

IncL 
0. 

Inch, 

0. 

Initial  load. 

/            2^  ooo 

/            3.  OOO 

/         ^.aoo 

0. 

I         ^^SSt 

1       «.^2 

/             7.  ooo 

/            8w  €>00 

'       lo.  ooo 

.00002 

.00002 

11,  0€fO 

12»  OOO 

13,  OOO 

14,  OOO 
15w  OOO 

.00008 

.00008 

lO.  OOO 

IT.  0470 

IB.  0<X 
JO,  OOO 

^•222 

21,  OOO 

22,  OOO 

23,  OOO 

24,  OOO 

20,  OOO 
20,  OOO 

9o:ooo 

31,000 
32,000 

34,  OOO 
3S.OOO 
30,  €>00 
OT.OOO 

»-522 

I         40,  OOO 

.00014 

.OOU06 

.00028 

.00012 

.00072 

.00046 

• 

.00184 

.00112 

.00376 

.06i92 

Ultiiunto  ntrensth. 

A\>y 


i 


300 


12-INCH   B.    L.   RIPLKD  MORTARS. 


Cast-Iron  Body,  No.  23, 


No.  4162. 

Length  of  stem,  23". 
Diameter,  r'.129. 
SectioDal  area,  1  square  inch. 
Gauged  lengtli,  20". 


n  .  '>  "A 


Applied  loacla. 

Blon^ation 
per  inch. 

SiioccBsiye 

uloDKAtion 

per  inch. 

Permanent 
set. 

SacceAsive 

pormanent 

set 

Remarks. 

ToUl. 

Por  sqaare 
iooh. 

Poundt. 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,  ooa 

14,000 
15,000 
<      1«,  000 
17.000 
18,000 

19, 000 

20,000 
21,000 
22. 000 
23.000 
24.000 
25.000 
80,480 

PoundM. 
1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7.000 
8,000 
9,000 
10,000 

;  1,000 

12,000 
13.000 
14, 000 
15.000 
16,000 
17,000 
18, 000 
19.000 
20.000 
21,  COO 
22,000 
23,000 
24,000 
25.000 
80.480 

Inch. 
0. 

.000050 
.000100 
.000160 
.000200 
.000250 
.000306 
.000360 
.000420 
.000475 
.000525 
.000600 
.000660 
.000730 
.000800 
.000865 
.0009.t5 
.001020 
.001115 
.001216 
.  001305 
.  001420 
.001530 
.001665 
.001845 

Ineh. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
,    .000055 
.000055 
.000060 
.000056 
.000050 
.000075 
.000060 
.000070 
.000070 
.000065 
.000070 
.000085 
.000095 
.000100 
.000090 
.000115 
.000110 
.000136 
.000180 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000020 

.000020 

.000030 

.000030 

.000055 

.000005 

.000085 

.000030 

.000120 

.000035 

.000175 

.000055 

.000260 

.000085 

.000370 
.000470 

.000110 
.000100 

no. 


Fractured  2J"  from  neck. 
Appearauce,  granular  mottled. 


TENACITY  SPBOIMENS. 


General  marks,  12  M  E23  T  Ki. 


*: 

t    ' 

V. 

'•« 

»• 

4< 

»i 

k; 

< 

■!• 

r 

.»   ■* 

H 

V  - 

*\ 

A' 

W. 

' 

%.    ■ 

H 

■»  •< 

*% 

'*•'  . 

r< 

>■    . 

•  1 

»    , 

<♦ 

k 

M 

• 

•^f 

IX' 

<>.  . 

■% 

Hi.  ■ 

\  •• 

*•* 

'I.* 

^f 

k.  . 

1  »• 

*. 

>■'• 

»i 

♦... 

*4 

r: 

:^. 

tl     . 

'•\ 

•r 

•■'     • 

-•y 

/•  ■ 

t.  . 

ft.- 

1     *"■» 

«> 

»", 

.     -,' 

*-.. 

* 

;        ■*. 

\ 

.^* 

i       '■* 

»      ^t 

.      'V 

\        ♦, 

4    s* 

No.  of 
test 

AddiUonal 
marlis. 

Diameter. 

Sectional 
area. 

Tensile  strength 

Speoifio 
gravity. 

t 
Hardnesa. 

m 

Total. 

Per  square 
inch. 

4460 
4451 
4452 
4453 

MT.I 
M  T4  0 
MTgM 
MT.O 

Inches. 
1.129 
1.129 
1. 129 
1.129 

Sq.  inch. 
1.00 
1.00 
1.00 
1.00 

Pounds. 
33,  470 
29,210 
32,640 
32, 390 

Pound*. 
33, 470 
29. 210 
32.640 
32,390 

7.3137 
7.3153 
7. 8288 
7.3101 

16.82 
16.50 
17.(3 
16.23 

•^'^Hl — 1 


1 
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12-lNCH  B.  h.   RIFLED   MOETARS. 

No.  4126. 


Marks,  ^^^j^J^ 
Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  20''. 


Applied  loads. 

EloniTfttion 
per  inch. 

Siicceftsivo 

o-_       * 

Sacoeesive 

penuanent 

aet. 

Bemarka. 

TotaL 

Per  notiare 
iucn. 

elongation    '«»"»"«"'' 
per  inch. 

PoundM. 

1,000 

2,000 

8.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,006 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,140 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

26,000 

26,140 

Inch, 
0. 

.000055 
.000110 
.000160 
.000215 
.000265 
.000330 
.000390 
.000455 
.000515 
.000580 
.000660 
.000730 
.000810 
.000890 
.001000 
.001100 
.  001216 
.0013S0 
.001490 
.001675 
.  001875 
.  002140 
.002460 
.002925 

Inch. 
0. 

.000055 
.000055 
.000060 
.000055 
.000050 
.000065 
.000060 
.000065 
.000060 
.  000065 
.000080 
.000070 
.000080 
.000080 
.000110 
.000100 
.000115 
.000135 
.000140 
. 000185 
.000200 
.000266 
.000310 
.000476 

Inch, 
0. 

Inek. 
0. 

Tuitial  load. 
Tensile  streoKtli. 

0. 

.0«}0020 

.000020 

.000040 

.000620 

.000090 

.000050 

.000135 

.000045 

.  0OU2O5 

.000070 

.000340 

.000135 

.000570 

.000950 
.001330 

.000230 

**".' 660380' * 
.000380 

• 

Appearance,  uniform  granular. 
Fractured  3".75  from  neck. 


I 
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No.  4127. 


12 


TB. 


Marks,  ^^^B^..' 
.  Leogth  of  stem  ^  9J". 

!  Diameter,  l'M29. 

'  Sectional  area,  1  square  inch. 

Gia^uged  lengthy  5^'. 


Applied  loads. 

Total 

Per  AqoATe 
incli. 

Fovnis 

.  /     poumis. 

l.QOO 

1,000 

2,000 

2,000 

3,000 

a;ooo 

4.000 

4,000 

5,000 

^oao 

6.000 

«,ooo 

7,000 

7,  ot>o 

I.G00 

8,  OtiO 

9,000 

s>.  ooo 

111.000 

10,000 

I1,««0 

11.  ooo 

12.000 

12,000 

13.C>00 

13,  OOO 

14.000 

14.  OOO 

15,000 

15,  OOO 

llOOO 

16,  OOO 

17,000 

17,  OOO 

ULMO 

iSwOOO 

1K.0N 

1»,  OOO 

ai.ooo 

20,  OOO 

21.000 

21, OOO 

22.000 

22,000 

23,000 

23.  OOO 

24.000 

2«,0OO 

2S.00O 

2»,  OOO 

»,710 

30,  710 

Sloncation 
per  Tncb. 


Inch. 
O. 

.000060 
.000120 
.000180 
.000240 
.000280 
.000320 
.000380 
.000440 
.000300 
.000580 
.000680 
.000760 
.000840 
.000900 
.00 1000 
.OOIIOO 
.001200 
.001300 
.001460 
.001640 
.001780 
.002040 
.00-2300 
.  002640 


Saoce«9ive 

elooffaiion 

per  mob. 


Inch. 

a 

.000060 
.000060 
.OOC060 
.000060 
.000040 
.000040 
.000060 
.000060 
.000060 
.000080 
.000100 
.000080 
.000080 
.000060 
.000100 
.000100 
.000100 
.000100 
.000160 
.OOOIKO 
.000140 
.000260 
.000260 
.0G0340 


Permanent 
set. 


Inch, 


.0008M 
.001160 


StioceHsive 

permuDent 

set. 


Inch. 


0. 

0. 

0. 

.000040 

.000040 

.000060 

.000020 

.000100 

.000040 

.000160 

.000060 

.000200 

.000040 

.000940 

.000140 

.000540 

.000200 

.  000340 
. 000280 


Semarka. 


luiilal  load. 


Tensile  strenjEth. 


Fractured  ^.''25  fro™  ^^^' , 
Appearauce,  viniform  graoular. 


TENACITY  SPECIMENS. 


Beneral  marks,  12  M  R23  T  R3. 


Voof 
leeL 


AddiUonia 


4443 
4444 
444S 
4446 
4447 
4448 
4U9 


BT*0 
BT.»ff 
BI^I 
BL^O 

Bl^H 
BT»M 


I>ifuneter. 


Sectional 


Inches. 

8q.  inch. 

1.129 

1.00 

1.129 

1.00 

1.129 

1.00 

1.129 

1.00 

1.129 

1.00 

1.129 

1.00 

1.129 

1.00 

Tensile  strength. 


ToUl. 


Pounds. 
29. 070 
33,700 
31,560 
29.810 
83,050 
32. 020 

'    30.040 


Per  saaare 


saat 
icn. 


mc 


Pounds. 
29,  i»70 
33,700 
31,560 
29,810 
33,  050 
32.  020 
30, 040 


Speciflo 
gravity. 


7. 3074 


7. 3121 
7.3127 
7.3136 


Hardness. 


14.90 


14.90 
14.76 
15.05 


r 
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12-INCH   B.   L.   RIFLED   MOIiTAES. 


No.  8G0. 


Marks,  ^^  ^  Y?i!^  ^ 
Length,  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  incli. 
Gauged  length,  10". 


Applied  loodii. 


Total. 


Poundt. 

1.000 

2,000 

3.000 

i.OOO 

^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,  000 

15,000 

16,  000 

17,000 

18,000 

19,000 

20,  000 

21, 000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,  000 

34,000 

35,000 

36,000 

37,000 

38.000 

30,  000 

40, 000 

52,300 


Per  Aqaare 
inch. 


Pound$. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32.000 

33,000 

34,000 

35,000 

36,000 

37,000 

38.000 

39,000 

40, 000 

52,300 


Compres- 
sion per 
inch. 


IneK. 
0. 

.00006 
.00011 
.00016 
.00021 
.00026 
.00032 
.00037 
.00042 
.  000.50 
.00056 
.00061 
.00068 
.00075 
.00081 
.00087 
. 00092 
.00099 
.00107 
. 00116 
.00122 
.00131 
.00140 
.00150 
.00161 
.  00171 
.00181 
.00196 
.00212 
. 00229 
.00247 
.  00267 
.00292 
.00324 
.00368 
.00392 
.00428 
. 00474 
.  00r)27 
. 00578 


SacoesBire 

couipreti- 

sioo  per 

inch. 


Inch. 
0. 

.00006 
.00005 
. 00005 
. 00005 
.  00005 
. 00006 
.  00005 
. 00005 
.00008 
.00006 
.00005 
.  00(>07 
.00007 
.00006 
.00006 
.00005 
.00007 
. 00008 
.00009 
.00006 
.00009 
.00009 
.00010 
.000)1 
. 00010 
.00010 
.00017 
.00016 
.00017 
.00018 
.  OOOJO 
.  00025 
. 00032 
.00044 
.00024 
.  00036 
.00016 
.  0t)053 
.000.')  I 


Pormanent 
set. 


Inch, 
0. 


0. 


.00003 


.00009 


.00018 


.00034 


. 00077 


.00178 


.00363 


SaccessiTe 

pemianent 

set. 


Rem  arks. 


Inch. 
0.  Tuitial  load. 


.00003 


.00006 


.00009 


.00016 


.  00043 


.00101 


.00185 


nUiroate  •tr«*n{rtli. 


Failed  by  triple  Hexure. 


-^ 
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No.  801. 


U  M  B»  T  Ss 


MarkB,  "^i^^ 

Length,  1<K'. 

Diameter,  l'M20. 

Bectional  srea^  1  sqaare  inch. 

Gauged  leo^rtb^  &'. 


Applfedloiid..        /co«p««. 

SncoeMiTe 

oomprM' 

•ionper 

incn. 

PennanAnt 

SaoeeMiTe 
p«nnMient 

Semarkfl. 

ToUL 

'•Lsr-/  -srcT' 

i«M           ^OOO     /           rOOOl4 

7.««           fJSo     /            .00030 
^•M           'ino     I           .00030 

n'2         ^••«»    /              fSSfS 
U,iM         11  OOO     1            -  00052 

!*.•»         uJoO                 .00058 

Inch. 
0. 

.00006 
.00004 

.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00008 
.00008 
.00006 
.0OU08 
.00008 
.00010 
.00010 
.00010 
.00014 
.00012 
.00016 
.00026 
.00./20 
.00022 
.00028 
.00038 
.00034 
.00030 
.00044 

.oooa 

.0^063 

Inch, 
0. 

0. 

• 

IniUallMd. 

0. 

.60004 

"".ooooi" 

14.100 
15.000 
IfllOOO 
17,000 
It,  010 
15.  OM 
20.000 
21.000 

Aft    JM^ 

is;ouo          -  52222 

.00010 

.00006 

16^000 
17.000 
U,0OO 
19,000 
20,000 
21,000 
22,000 
21,000 
24.000 
25,000 
21^000 
27,000 

.OOOS8 
.00X08 

.ooxio 
.ooxxs 

.4>OX«* 
.OOXM 
.OOX-AO 

'^^^ 

.ooxeo 

^ 

.  .00016 

.00006 

22;  000 

21,  ON 

S^OflO 
2^000 

.00080 

.00014 

aiOM 

2T,«0I 

21^000 

5:SS        -2Sii 

SoS  I       -<»«2i 

21.000 
»,000 

.00064 

.00034 

11.000 

e.010 

tt.OM 

W.OOI   1      87,000     I            -SSlS 
»,000         3ft.  OOO     \           -22^ 

4O.I0I  I      40,000     \           .OOS»* 

.00164 

.00160 

.00352 

.00188 

0.410  \      «1,4«0     I 

1 

1 

• 

Fwledby  triple  llexaro. 
H.Kx.166 20 


^^ 
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12-IKCH   B.  L.  RIFLED   MORTABS. 


Oast-Iron  Body,  No.  24. 


No.  4160. 


Marks/^MB^TR. 

Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 


P(i 


^' 


%i 


Applied  loadt. 

Elonntion 
peruioh. 

SuooeMive 

elongation 

per  inch. 

Permanent 

set 

Soooeaaive 

permanent 

set. 

Remarka. 

Total. 

Per  Minare 
incA. 

i'oiind«. 

1,000 

2,000 

3,000 

4.000 

5,000 

8.000 

7.000 

8,000 

9.000 

10,000 

11.000 

12,000 

13.000 

11000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22.000 

28.000 

24,000 

25,000 

29.580 

Poundt. 

1,000 

2,000 

3.000 

4.000 

5,000 

8,000 

7«000 

8.000 

9.000 

10,000 

11,000 

12,000 

13.000 

14.000 

15«000 

19.000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23«000 

24,000 

26,000 

29,580 

Inch. 
0. 

.000055 
.000105 
.000155 
.000205 
.000255 
.000305 
.000355 
.000410 
.000470 
.000525 
.000586 
.000650 
.000710 
.000775 
.000856 
.000916 
.001005 
.001090 
.  001170 
.001265 
.001385 
.001506 
.001636 
.001800 

Inch. 
0. 

.000055 
.000050 
.OC0050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000080 
.000056 
.000060 
.000065 
.000(K» 
.000065 
'.000080 
.000080 
.000090 
.000085 
.000080 
.00(1095 
.000120 
.000120 
.000130 
.000165 

Inch.- 
0. 

Itieh. 
0. 

Initial  load. 

Tenaile  atren^llL 

.000005 

.000005 

.800026 

.000026 

.000035 

.000010 

.000050 

.000016 

.000085 

.000035 

.000106 

.000020 

.000180 
.000240 

.000055 

"Voooiw"* 

.000360 
.000450 

.000120 
.000090 

Fractured  11"  from  neck. 

Appearance,  granular,  with  coarse,  dark-colored  spangles. 


TENACITY  SPECIMENS. 


General  marks,  12  M  H24  T  Bi^ 


Ko.of 
tett 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

specific 
gravity. 

Hardness. 

Total.  ' 

Per  sonaie 
inon. 

4454 
4455 
4456 
4457 

MTgl 
MT4O 
MT.M 
MT«0 

Inch. 
1.129 
1.129 
1.129 
L129 

8q.  inch, 
1.00 
1.00 
1.00 
LOO 

Pounds. 
82,980 
32,980 
82,210 
84,270 

Poundt. 
82,980 
82,960 
82.210 
84»270 

7.8230 
7.3184 
7.8321 
7.3303 

19.08 
17.82 
18.28 
18.09 

.~~z:yr..c:^i^^4B .JL  TLt/l^a^  cMJor^zz/r-ty 


^7.  >e<^.  ^0,  Ooy*3/, 


H Ex.    /6s,    .51  2 


r 
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No.  863. 


121C1&mTB& 

ctioDal  a^rea,  1  square  inch. 
laged.  lengtli,  10''. 


Applied  loaids.         I 


incb. 


l.OM 

2,000 

3,000 

4,000 

5.000 

11,000 

7,000 

8,000 

O.OOO 

10,000 

11,000 

12,000 

13.000 

14.000 

15^000 

16.000 

17,000 

1«,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

27.000 

28,000 

28.000 

30,000 

31,000 

32.000 

33,000 

34.000 

3»,000 

36.000 

37,000 

3}>,000 

30.000 

40,000 

S8,560 


Compres- 
sion per 
incb. 


Jneh. 
0. 
.00004 

.00009 
.00014 
.00019 
.00024 
.00029 
.00033 
.00038 
.00043 
.00048 
.00052 
.00059 
.00064 
.00060 
.00075 
.00082 
.00067 
.00002 
.0001)8 
.00103 
.00109 
.00116 
.00122 
.00128 
.00136 
.00142 
.00149 
.00157 
.00163 
.00171 
.00180 
.00191 
.00201 
.00213 
.  00-224 
.00235 
.00248 
.00204 
.00282 


Snocenive 
compres- 
sion per 
inch. 


T 


Inch, 
0. 

.00004 
.00005 
.00005 
.00005 
.00005 
.00005 
.00004 
.00005 
.00005 
.00005 
.00004 
.U0007 
.00005 
.00005 
.00006 
.00007 
.00006 
.00005 
.00006 
.00005 
.00006 
.00007 
.00006 
.00006 
.00008 
.00006 
.00007 
.00008 
.00006 
.00008 
.00009 
.00011 
.00010 
.00011 
.00012 
.00011 
.00013 
.00016 
.00018 


Permanent 

set. 


Inch, 
0. 


0. 


.00001 


.00006 


.00008 


SnooessiTe 

permanent 

set. 


Jneh. 
0. 


Remarks. 


Initial  load. 


.00001 


.00004 


.00003 


.00014 


.00023 


.00043 


.00006 


.00009 


.00020 


.00088 


.00045 


intimaio  strenfiUi. 


bailed  by  triple  flexure. 


tL 


n 
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12-INCH   B.  L.  RIFLED   HOBTABS. 


No.  4161. 


Marks,  ^^  ^#^.^  ^ 
LeDgth  of  stem,  23^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20^'. 


Applied  load^ 

ElonntioD 
perlnoh. 

SacoeMive 

elongation 

per  inoh. 

Permanent 
set 

Snooeedre 

pennauent 

•et. 

Total. 

Pertqnare 

iDOIl. 

Bemarks. 

Poundg, 

1,000 

2,000 

8,000 

4,000 

0,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16.000 

17.000 

18,000 

19.000 

20.000 

21.000 

22,000 

23,000 

24.000 

25.000 

29,030 

Poundt. 

1,000 

2,000 

3,(100 

4.000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,U60 

22,000 

23,000 

24,000 

25,000 

29.030 

0. 
.000060 

.000105 
.000155 
.  000210 
.000260 
.000320 
.000385 
.000450 
.000510 
.000575 
.000645 
.0U0720 
.000800 
.000883 
.000965 
.001060 
.001185 
.001390 
.001410 
.001585 
.001755 
.001950 
.002200 
.002505 

0. 

.000050 
.000055 
.000050 
.000055 
.000050 
.000060 
.000065 
.000065 
.000060 
.000065 
.000070 
.000075 
.000080 
.000085 
.000080 
.000095 
.000125 
.000105 
.000120 
.000175 
.0U0I70 
.000195 
.000250 
.000305 

Ineh. 
0. 

0. 

Initial  load. 

0. 

• 

.000040 

.000010 

.000050 

.000010 

.000075 

.000025 

.000185 

.000060 

'  .000195  * 

"*.*  000060 

.000295 

.000100 

.000476 

.000180 

.000760 
.000995 

.000285 
.000235 

Tensile  strength. 

Fractured  2^'  from  neck. 
Appearance,  uniform  granular. 
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KO.  4162. 


Marks,  "^b\^^ 
liength  of  Btein,  15''.75. 
IMameter,  VM29. 

B^tional  area,  1  square  inch. 

Qaaged  length,  lO"'. 


Applied  loads. 

permoh. 

Snecesaire 

elongation 

per  inch. 

•eft. 

SaoceMire 

permanent 

aet. 

Kemarka. 

ToliL 

Pcnqnan 
ioeL 

iWidfc 

l,i«0 

2,000 

1.000 

4.600 

8^000 

1.000 

7.000 

1.000 

HOOO 

10.000 

11,  Olio 

12,000 

11,000 

HOeO 

UOOO 

ML  ON 

n,m 

l&OOO 
111  000 

a;  060 

21,000 
22;  010 
21.000 

u,m 

29^  MO 
Hi  HO 

J^MIUlt. 

1,080 
2.000 
8,000 
4,000 

5^000 
6^000 
7.000 
8,060 
OlOOO 
10^000 
11.000 
12.000 
13.000 
14,000 
15,060 
16,000 
17.000 
It^QOO 
19,000 
20,000 
21,000 
21,000 
23,000 
24,000 
26,000 
29.990 

BMi. 

& 

.00006 
.00011 
.00016 
.00022 
.00028 
.00088 
.OOOSO 
.00046 
.00052 
.00068 
.00065 
.00072 
.00082 
.00U89 
.00100 
.00110 
.00122 
.00136 
.00151 
.00169 
.00190 
.00218 
.00*248 
.00288 

IndL 

0. 
.00006 
.00005 
.00005 
.00006 
.00006 
,00005 
.00006 
.00007 
.00006 
.00006 
.00007 
.00007 
.00010 
.00007 
.00011 
.00010 
.00018 
.00014 
.00015 
.00018 
.00021 
.00028 
.00030 
.00040 

Ineh, 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  stroni^th. 

0. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

.00012 

.00004 

.00021 

.00009 

.00037 

.00016 

.00059 

.00022 

.00100 
.00130 

.00041 
.00030 

J'ractured  7"  fipom  neck. 
Appearancei  nniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  12  M  Ba4  T  R«. 


K».ef 


Additional 
marka. 


Diameter. 


lueiku, 

1.129 
L129 
1.129 
1.129 
1.129 
1.129 


Sectional 
area. 


Sq.ineh. 
1.00 
1.00 
LOO 
1.00 
1.00 
LOO 


Tenaile  atrength. 


Total. 


Powndt. 
80,910 
82,990 
82,450 
83,920 
81,030 
82,650 


Peraqoare 
inon. 


Pounds. 
30,910 
82,990 
82,450 
83,920 

'  81,030 
82,660 


Specific 
gravity. 


7.3153 


7.3160 
7.3148 
7.8183 


Hardneaa. 


15.51 


15.51 
15.28 
16.48 


r 
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OastIron  Body,  No. 26. 

No.  4165. 

Marks,  "^,?f,'^^ 
Length  of  stem,  23". 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inob. 
Gauged  length,  aO'^ 


Applied  loftdt. 

SUmntkm 
permoh. 

Snooesslye 

eloDntioii 

perinoh. 

Pennment 
set. 

Saooenlre 

permanent 

set. 

Total 

Persouare 
inoK. 

Bemarks. 

Pound*. 

1,000 

2,006 

8.660 

4,000 

6,000 

6,600 

7.6U6 

8,000 

9,006 

10,000 

11.000 

12.000 

18,000 

14.000 

15.000 

16,000 

17.006 

18.000 

19,000 

20.660 

21.060 

22,000 

28.600 

24,000 

2^000 

28,480 

Pounds, 

1.000 

2,000 

8.000 

4,000 

6^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14.000 

15,006 

16,000 

17.000 

18,000 

19,000 

20.006 

2L600 

22,000 

23,000 

24,000 

25,000 

28,480 

0. 
.606656 

.600100 
.600156 
.660200 
.000250 
.000300 
.000355 
.000410 
.000480 
.000535 
.000605 
.000660 
.600735 
.600810 
.000900 
.000966 
.601100 
.001205 
.061845 
.001600 
.001680 
.001986 
.002210 
.002625 

6. 
.660666 

.000050 
.000050 
.000050 
.000050 

.000656 
.000055 
.000055 
.000070 
.000056 
.000070 
.G00055 
.000075 
.000076 
.000090 
.000090 
.000110 
.000105 
.000140 
.000155 
.000180 
.000255 
.000275 
.000415 

Ineh. 
6. 

Ineh. 
0. 

Initial  load. 

0. 

.600015 

.000015 

.000020 

.660665 

.000065 

.000045 

.000110 

.000065 

.660190 

.000080 

.000805 

.000115 

~ 

.000560 

.000195 

.000875 
.001200 

.000375 
.000325 

Tensile  strength. 

Fractured  2"  from  neck. 
Appearance,  granular  mottled. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B«9  T  Bi 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravity. 

Total. 

Per  sqiiare 
inch. 

Hatd 

4470 
4A71 
4472 
4478 

MTtI 
MT«0 
KTcftC 
MT«0 

Inehst. 
1.129 
1.129 
L129 
L129 

Sq.ineh, 
LOO 
1.00 
LOO 
LOO 

Pounds, 
82,590 
80,740 
29,930 
83,470 

Pounds. 
82,590 
80.740 
20,930 
38,470 

7.8094 
7.3072 
7.8093 
7.8008. 

1 
1 
1 
1 
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No.  869. 


length,  12". 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Oanged  length,  10". 


ApiOiedloiidi. 

•iooper 
inoo. 

eomprM- 
sion  per 

Permanent 
set 

SaoceeslTe 

permanent 

aet. 

Kemarka. 

TotoL 

Pernnare 
ImL 

1,000 
2.000 

Pounds, 

1,000 

2.000 

2.000 

4,000 

5.000 

61000 

7,000 

8^000 

0,000 

10.000 

11,000 

12,000 

18,000 

14,000 

IficOOO 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

26.000 

27,000 

28.000 

29.000 

80.000 

81.000 

82;  000 

28.000 

KOOO 

86.000 

86^000 

27,000 

28;  000 

29,000 

40.000 

1      81,200 

Inch. 
0. 
.06005 

.00010 
.06015 
.00020 
.00025 
.00030 
.00034 
.00039 
.OOOU 
.00049 
.00054 
.00090 
.00065 
.00070 
.00075 
.00080 
.000f« 
.00095 
.00100 
.00105 
.00112 
.00120 
.00128 
.00186 
.00145 
.00157 
.00168 
.00170 
.00196 
.00218 
.00281 
.00251 
.00279 
.00321 
.00356 
.00392 
.60487 
.00485 
.00588 

0. 

.00005 
.00005 
.0u005 
.00005 
.00005 
.00005 
.00004 
.00005 
.00006 
.00005 
.00005 
.00005 
.00006 
.00006 
.00006 
.00006 
.00007 
.06007 
.00006 
.00005 
.      .00007 
.00008 
.00008 
.00008 
.00000 
.00012 
.00011 
.00011 
.00017 
.00017 
.00018 
.00020 
.00037 
.00042 
.00034 
.00037 
.00045 
.00048 
.00063 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

2^000 

4.000 

Svooe 

0. 

•1000 

7.000 

8.000 

2.000 

10.SOO 

11.000 

.00002 

.00002 

12,000 

13.000 

14,000 

U.OQO 

i«ooo 

.00605 

.06663 

17.000 

i«.ooo 

!?.«oo 

jy.ooo 

.00012 

.00007 

5*^ 

f3.0Q0 

^.0fi6 

S.6«0 
^000 

.00022 

.00010 

^000 

2a.  000 

»iooo. 

89.000 
SI.  000 

.00069 

.00087 

s^ow 

33^000 

84.000 

S6.0i>0 

.00165 

.00006 

tr.MO 

n.000 

W.O0O 

40.000 
Si,2M 

.00345 

.00190 

Ultimate  atrenfth. 

I 

1 

Failed  by  triple  flexure. 


r 
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2fo.  4163. 


Marks,  ^^  ^  ^f  ^  ^ 
Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  square  incb. 
Gaufiped  le:>gtli,  20'^ 


Applied  loads. 

Elongation 
per  lucb. 

SnccessiTe 

elongation 

per Inch. 

Permanent 
■et. 

Socoeaaive 

permanent 

aet. 

ToUl. 

Per  souare 
inon. 

Remarks 

Poundi. 

1.000 

2.000 

3.000 

4.000 

6.000 

6.000 

7,000 

8,000 

9,009 

10,000 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,  000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29.620 

Poundi, 

1,000 

2.000 

3,000 

4.000 

6,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

18,000 

14.000 

16, 000 

16,000 

17.000 

18.000 

19,000 

20,000 

21.000 

22, 000 

23, 000 

24,000 

25.000 

20,620 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.  000305 
.000360 
.000420 
.000485 
.000540 
.000605 
.000665 
.000735 
.000805 
.000890 
.000960 
.001060 
.001155 
.001260 
.001396 
.001525 
.001090 
.002390 
.  002640 

Ineh, 
0.. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.001056 
.000060 
.000065 
.000056 
.000065 
.000060 
.000070 
.000070 
.000085 
.000070 
.000100 
.000095 
.000105 
.000185 
.000130 
.000165 
.000700 
.000250 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000016 

""oooois  * 

.000035 

.000020 

.000055 

.000020 

.000090 

'.' 000035 

.000146 

.000056 

.000220 

.000075 

.000350 

'■"."iooiso 

.000560 
.000736 

.000210 
.000176 

Tenaile  atrengU 

Fractured  6J"  from  neck. 
Appearance,  uniform  granular. 
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So.  4164. 

Marks,  ^^B^J»« 

Length  of  stem,  IV. 
I3iameter,  rM29, 
Btctional  area,  1  sqaare  inch. 
Gauged  length,  10". 


Applied  loads. 
XoUL 


Elonjration 


Pernqnare'  per  inch, 
inch.       I 


Pounds. 

l.UOO 

2,000 

3,000 

4,000 

&.000 

0.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

10.  Ot'O 

17,U00 

18.000 

10.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25.000 

32,410 


Jtuk. 

0. 

.00004 
.00010 
.00015 
.00020 
.00025 
.00031 
.00037 
.00043 
.00049 
.00055 
.00061 
.OU068 
.00076 
.00083 
.00002 
.00101 
.00111 
.00121 
.00132 
.00147 
.00165 
.00184 
.00206 
.00238 


SncoeulTe 

elouieation 

p«r  inoh. 


Inch. 
0. 

.00004 
.00006 
.00005 
.00005 
. 00005 
.00006 
.00006 
.00000 
.00006 
.OiKKM 
.00006 
.00007 
.00008 
.00007 
.0(3009 
.  00009 
.00010 
.00010 
.00011 
.00015 
.00018 
.00019 
.00022 
.00032 


Perroanent 
set. 


.00068 
.00092 


Successive 

permanent 

set. 


IncK 
0. 

Inch, 
0. 

0. 

0. 

.00002 

.00002 

.00006 

.60004 

.00011 

.00005 

.00017 

.00006 

.00027 

.00010 

.00042 

.00015 

00020 
00024 


Reninrks. 


Initial  load. 


Tensile  strenf;tb. 


-^'^^^tored  V*  from  neck. 

>Xjearance,  uniform  granular. 


TENiiCITY  SPECIMENS. 


eral  marks,  12  M  B25  T  B^. 


Additional 
m^ks. 


BT,I 

BT4O 

BT,M 

Bl4l 

BLvO 

BLtK 


Diameter. 


Inehes, 
L129 
1.129 
1.129 
L129 
L129 
1.129 


Sectional 
area. 


Sg.  inch. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Tensile  sirenftth. 


Total. 


Pound*. 
33,720 
33.660 
34.130 
33,800 
35,830 
87,600 


Per  soaare 
incii. 


Poundt. 
33,720 
33,560 
3i.  130 
33, 890 
36. 830 
97,600 


Specific 
gravity. 


Ilardnoss. 


7.2991 


•  7. 3078 
7.3104 
7.3158 


15.28 


16.23 
16.23 
15.75 


r\ 


1 
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No.  866. 


Marks,  "^V"^ 
Leugth,  12^'. 

Diameter,  rM29. 

Sectional  area,  1  sqaare  inch. 

Uaaged  length,  W. 


Applied  loud*. 

Compres- 

■ioDper 

iaob. 

SncoeMiTe 

Gonipres- 

•ion  per 

litch. 

Permanont 
•et. 

Saoceesive 

permaoent 

aeL 

ToUL 

Per  Mnara 
Inoh. 

Remark 

Paund§, 

l.OuO 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,0U0 

13,000 

14,000 

15.  (KM 

16.  (too 
37,000 
18.1100 
19.000 
2»,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,  (KM) 
29,000 
30,000 
81,0(K) 
82,000 
88,  COO 
34,000 
35,000 
86,000 
87.000 
88,000 
89,000 
40,000 
62,150 

PmindM. 

1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
19,00(1 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
39.000 
40,000 
62,160 

a 

.00004 

.00010 
.00016 
.0002a 
.00026 
.00032 
.00037 
.00042 
.00047 
.00052 
.00068 
.00063 
.00068 
.00074 
.00081 
.00086 
.00092 
.00098 
.00104 
.00112 
.00117 
.00126 
.00138 
.00142 
.00152 
.00160 
.00170 
.00182 
.00194 
.00212 
.00224 
.00244 
.00266 
.00206 
.00323 
.00348 
•  0U885 
.00488 
.00468 

0. 

.00004 
.00006 
.00006 
.00005 
.00006 
.00006 
.00006 
.00006 
.00005 
.00005 
.00006 
.00006 
.00005 
.00006 
.00007 
.00006 
.00006 
.00006 
.00006 
.00008 
.00005 
.00008 
.00008 
.00009 
.00010 
.00006 
.00010 
.00012 
.00012 
.00018 
.00012 
.00020 
.00022 
.00030 
.00027 
.00026 
.00087 
.00043 
.00040 

Inch, 
0. 

IfUh. 

0. 

Initial  load. 

.00001 

.00001 

.00003 

.00002 

.00008 

.00006 

.00012 

.00004 

.00028 

.00011 

.00052 

.00029 

.00128 

.00076 

.00270 

.00142 

Ultimate  atrenj 

Failed  by  triple  flexure. 
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No.  8C8, 


Marks, '"  Vr*J^ 
Length,  10''.  " 
Diameter,  l'M29. 
Sectional  area,  1  square  incb. 
Grauged  length,  5". 


Applied  loads. 

Compres. 

Bion  por 

iDoh. 

SneoeaaiTo 

compruft- 

sion  per 

inch. 

PermaQont 
set. 

SacoesslTe 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
incD. 

Pound*. 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,900 

10.000 

11, 000 

12  000 

13,000 

14.000 

15.000 

16.000 

17.000 

18.000 

19.000 

20.000 

21, 000 

22,000 

23,000 

24.  000  . 

25,000 

26.000 

27.000 

28,000 

29,000 

30,000 

31.000 

32,000 

33.000 

34.000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

60,650 

Poimdi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,u00 

21.000 

22.000 

23,000 

24,000 

25.000 

26.000 

27,000 

28,  000 

29,000 

30.000 

31.000 

32,000 

33,000 

34.000 

35.000 

36,000 

37,000 

38,000 

39,000 

40,000 

60,650 

Inch* 
0. 

.00004 
.00010 
.00014 
.00020 
.  00024 
.00028 
.00034 
.00038 
.00044 
.00018 
.00054 
.00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 

.otaoo 

.00104 
.00110 
.00118 
.00124 
.00132 
.00142 
.00150 
.60100 
.00174 
.00188 
.00204 
.00218 
.00234 
.00254 
.00388 
.  00314 
.00330 
.00376 
.00418 
.00454 

Ineh. 
6. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00U06 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.OOJOO 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
/    .00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00014 
.00014 
.00016 
.00014 
.00016 
.00020 
.00034 
.00026 
.00016 
.00016 
.00042 
.00036 

Inch. 
0. 

Jneh. 
0. 

TniUia  load. 
Ulthnate  8trenj!:th. 

.00002 

.00002 

.00004 

.00002 

.00000 
...... ...... 

.00002 

"*••••*•*•*• 

.00012 

.00006 

.00022 

.00010 

.00048 

.00026 

.00124 

.00076 

.00264 

.00140 

Failed  by  triple  flexure. 
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Cast-Iron  Body,  No.  26. 

Ko.  4290. 

Marks,  ^^^.^*» 
lieDgtL  of  Btem,  23". 
Diameter,  rM26. 
Sectiooal  area,  .99  square  inch. 
Gauged  leDgth,  20''. 


Applied  load. 


PerMiuve 
inca. 


PatmdM. 

1,000 

2,000 

3,000 

4,000 

5.000 

«,0U0 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

13,000 

14,000 

15,000 

1«,000 

17.000 

18,000 

19.000 

20,000 

20,690 


£IoDi|[atioii 
per  inch. 


JndL 
0. 

.OOOOSO 
.000105 
.000155 
.000205 
.000280 
.000320 
.000380 
.000440 
.000505 
.000570 
.000645 
.000715 
.000X05 
.000885 
.000005 
.001115 
.001255 
.001400 
.001685 


SooceMive 

elongation 

I»erincli. 


Inch, 
0. 
.000050 
.000055 
.000050 
.000050 
.000055 
.000060 
.000060 
.000060 
.000086 
.000065 
.000075 
.000070 
.000000 
.000000 
.000100 
.000120 
.000140 
.000145 
.000185 


Permftaent 
Mi. 


/ncA. 
0. 


.000006 


.000015 


.000075 

'.'oooiis' 


.000100 
'.' 000310* 

'.'oooooo' 


SaoceasiTo 
pennanent 

aet. 


Inch. 


.000005 


.000040 
'.'0OOO8O* 


.000040 
'.'600075' 


.000120 

'.'oooioo' 


Bamarka. 


Initial  load. 


Tenaile  atrength. 


Fractnred   at  middle  of  stem. 

Appearance^  granular,  coarse  dark-colored  spaugles, 


TENAOITT    SPEOIMENS. 


General  marks,  12  M  Eas  T  R 


1- 


^dclitional 

Diametar. 

Sectional 
area. 

Tenaile  strenKtb. 

Specific 
gravity. 

Hardneaa. 

Total. 

Peraquare 
incb. 

jc  x»  m: 

L120 

L120 

L120 

1         L180 

Sq^inck. 
LOO 
LOO 
LOO 
LOO 

POKYUff. 

20,620 
28.040 
20,050 
81,588 

Poundi. 
20,620 

.     28,040 
20,060 
81.530 

7.2062 
7.3054 
7.3063 
7.2805 

14.05 
14.12 
14.76 
18.72 

i 


r 
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No.  877. 


Marks, "  ^^^  ^ 
Length,  12^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  lengtb,  W. 


Applied  losds. 

Compres- 
sion per 
incn. 

Socoesslre 

oompres* 

sionper 

inch. 

Permanent 

set. 

SnocesslTe 

permanent 

set. 

Bemarks. 

TotaL 

PersoQAre 
incn. 

Pounds. 

1,000 

8,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

23.000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81.000 

32,000 

83,000 

34,000 

85,000 

36,000 

87,000 

88,000 

39,000 

40,000 

61,100 

Pounds. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,0U0 

25,000 

26.000 

27,000 

28,000 

29,000 

80,000 

81,000 

32,000 

33,000 

84:000 

85,000 

36,000 

37,000 

88,000 

89,000 

40,000 

61,100 

Inch, 
0. 
.00004 

.00008 
.00013 
.00018 
.00023 
.000.28 
.00033 
.00039 
.00044 
.00049 
.00055 
.00061 
.00068 
.00073 
.00080 
.00087 
.00093 
.00101 
.00108 
.00116 
.00122 
.00181 
.00140 
.00151 
.00166 
.00180 
.00192 
.00208 
.00231 
.00258 
.00287 
.00318 
.00351 
.00403 
.00447 
.00487 
.00544 
.00588 
.00662 

Inch, 
0. 

.00004 
.00004 
.00006 
.00006 
.00005 
.00006 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
.00007 
.00006 
.00007 
.00007 
.00006 
.00008 
.00007 
.00008 
.00006 
.00009 
.00009 
.00011 
.00014 
.00015 
.06012 
.00016 
.00023 
.00027 
.00029 
.00031 
.00038 
.00062 
.00044 
.60040 
.00057 
.00044 
.00074 

0. 

Inch, 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00003 

.00007 

.00005 

.00012 

.00005 

.00032 

.00020 

.00088 

.00061 

.00223 

.00140 

"•"•••""••'• 

.00482 

.00229 

Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   MOBTARS. 


No.  879. 


Marks  «^B?f.^^ 
Length,  9''.43. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loads. 


I 


TotaL 


Povndt. 

1.000 

2,000 

8,000 

4.000 

^000 

6.000 

7.000 

8.000 

0.000 

10,000 

11.000 

12,000 

18.000 

U.OOO 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

26.000 

27,000 

28,000 

20,000 

30,000 

81,000 

82,000 

83,000 

84,000 

85^000 

36,000 

37.000 

88,000 

80,000 

40,000 

63,680 


Per  Mnare 


loh. 


Iao 


Pound*. 

1,000 

2,000 

8,000 

4.000 

SiOOO 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26.000 

27,000 

28,000 

29,000 

80,000 

81,000 

82,000 

88,000 

84,000 

85,000 

86,000 

87,000 

88,000 

89,000 

40,000 

63,680 


Compree* 

ftioDper 

inco. 


JndL 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00U30 
.00036 
.00040 
.00046 
.00052 
.00058 
.00064 
.00070 
.00076 
.00082 
.00090 
.00096 
.00104 
.00110 
.00118 
.00124 
.00134 
.00144 
.00154 
.00164 
.00176 
.00190 
.00206 
.00226 
.00246 
.00266 
.00296 
.00334 
.00378 
.00416 
.00444 
.00512 
.00564 
.00604 


SacoessiTe 

eompres- 

slonper 

inoo. 


Jneh. 

0. 

.00004 

.00006 

.00004 

.00006 

.00004 

.00006 

.00006 

.00004 

.00006 

.00006 

.00006 

.00006 

.00006 

.00006 

.00006 

.00008 

.00006 

.00008 

.00006 

.00008 

.00006 

.00010 

.00010 

.00010 

.00010 

.00012 

.00014 

.00016 

.00020 

.00020 

.00020 

.00030 

.00088 

.00044 

.00038 

.00028 

.00068 

.00042 

.00050 


PermaDent 
set. 


Inch, 
0. 


0. 


.00002 


.00006 


.00014 


.00030 


.00076 


.00194 


.00390 


Snooesslve 

permauexft 

aet. 


Inch, 
0. 


.00002 


.00004 


.00008 


.00016 


.00046 


.00118 


.00196 


Rcmarlca. 


Initial  load. 


Ultimate  atreiigtb. 


Failed  by  triple  flexnre. 
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Oast-Iron  Body,  No,  27, 


Kg.  4299. 


Marks,  ^^S^^'f^' 
lieo^h  of  Btem,  23". 

Diameter,  l'M29. 

Sectional  area,  I  sqaare  inch. 

Oaoged  length,  2(K'. 


Applied  lomds. 


XOOO 

2.orO 

3,000 

4.  OOO 

5,O0O 

0,000 

7.  OOO 

8,000 

9,  OOO 

10.  OOO 

11,000 

12,000 

13.  OOO 

14.  OOO 

15.  OOO 
10.000 
17.  OOO 
18,000 
19,  OOO 
20,009 
21,000 
22.  OOO 
23.000 
24.  OOO 
XSwGOO 
20,940 


Per  square 
inch. 


1.000 

2,0«^ 

8,000 

4,000 

fi,000 

0,000 

7.000 

8.  OOO 

9.000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

10,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24.0UO 

26.000 

20^940 


Elonntioii 
pcirloch. 


Inth. 
0. 
.000056 

.000105 
.000170 
.000230 
.000285 
.000340 
.000405 
.000460 
.000615 
.000590 
.000656 
.000735 
.000800 
.000885 
.000970 
.001070 
.001185 
.001305 
.001445 
.001600 
.001840 
.002060 
.002400 
.002860 


SaoGe«8ive 

eloof^tiou 

per  inch. 


Inch. 
0. 

.000055 
.000050 
.000065 
.000060 
.000056 
.000055 
.000065 
.000055 
.0000.\6 
.000075 
.000065 
.000080 
.000065 
.000085 
.000085 
.000100 
.000115 
.000120 
.000140 
.000155 
.000240 
.000220 
.000340 
.000460 


Permanent 
aet. 


Inch, 


.000990 
.  001360 


Saoceeslve 

permanent 

■et. 


Inch, 


0. 

0. 

*'  .'ooodso' 

.000030 

.000055 

.000025 

.000085 

.000030 

.  OOOUO 

.000025 

.000155 

.000046 

.000240 

.000085 

.000360 

.000120 

.000600 

.000240 

.000300 
.000370 


Bemarke. 


Initial  load. 


Tensile  strength. 


Fractured  2^"  from  neck. 

Appearance,  granalar,  in  part  dark  mottled. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B2,  T  Bi 


:sro.of 

Additional 
marka. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Speciflo 
gravity. 

Hardness. 

TotaL 

Per  sqaare 
incn. 

4534 
492S 

4BarT 

IneA«t. 
JfT.I               L120 

Jfl*&              L120 

m:t.o     I      L120 

8q,inehe9. 
1.00 
1.00 
1.00 
1.00 

Poundt, 
80.260 
20,080 
29,010 
81,170 

Poundt. 
30,260 
20,980 
20.010 
81, 170 

7.2904 
7.2036 
7.3015 
7.2972 

14.33 
15.05 
15.20 
14.40 

\i 


A«C* 


885. 


T^o*^ 


fc»a. 


■gaii 


AeaL^>? 


U^P 
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No.  4300. 


Length  of  stem,  23". 
lUameter,  V'.129. 
Sectional  area,  1  square  inch. 
Oaoged  lenj^h,  20". 


Applied 


T«taL 


ijBi 


i3t. 


1, 

a^ooo 
ioot 
a^oot 

^000 

7,  MO 

8;  000 

1^000 
14,000 

aooo 

u^oot 
la^ooo 

14,000 

u^ooo 

14.000 
17,010 
U»40l» 

10.  too 

».400 
21,040 

n,m 

23^400 
2i,4U0 

27,401 


LHOO 
2»000 
8,0<M» 
^OOO 
A^OOO 
flwOOO 
7,  4»0O 
S^OOO 
9,000 
10,000 
11,  ooo 
12,000 

is^ooo 

14^000 

is,<wo 
io,ooo 

17,000 
IS^OOO 
19,000 
70,000 

22,000 

29,000 

%€,000 

25>,000 

S7,«0O 


Kloocfttion 
permek. 

SoooeMiTe 

elonntton 

pcrlnoh. 

PemuuieDt 

SaooeMiTe 
permaiMBt 

Bemarkf. 

.000060 

0. 

.000050 
.000050 
.000065 
.000056 
.000000 
.000006 
.000060 
.000000 
.000070 
.000075 
.000075 

.000100 
.000085 
.000110 
.000125 
.000140 
.000105 
.000100 
.000285 
.000255 
.000855 
.000410 

Inch. 
0. 

Inch, 
0. 

IniUallood. 

•  OOOIOO 

.000156 

.000210 
.000270 

.000006 

.000005 

.000306 

.000456 

•          •    •           V         •    • 

.000625 
.000000 

.000040 

.000085 

.000075 
.000740 

.000000 

.000020 

.oooeao 

.000000 

.000100 

.000040 

.001015 
.001125 

.00015G 

.000055 

.001260 
.001300 

.000240 

.000085 

.001565 
.001745 

.000806 

.000155 

.001060 

.000645 

.000250 

.002S90 

.ooaooo 

.001060 
.001405 

■".'000435 
.000325 

Tentile  strength. 

Appearance,  aaiform  granalar. 


xt 


.i«cft  ^- 


Kb*-' 


^0« 


4301- 


i»^Jf.i    -iti'-lS 


\ 


.eta^'**^^* 


itfBSS* 


s.» 


\ 
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No.  880. 


Malta,  "MKfTB, 

Ungtb,  12".  ' 

Diameter,  l'M29. 

Bectional  area,  1  sqaare  inch. 

Gfl^uged  length,  IC. 


Applied  load*. 


TotiL  pw^ooare 


Mil; 


I,0ii0 
2,000 
3,000 
4,000 
K.000 
0,000 
7.000 

aoM 

9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
18,000 
17,000 
18»000 
18,000 
20.000 
21.000 
22.000 
23,000 
24.000 
25,000 
26.000 
27,000 
28.000 
2&,.000 
80,000 
32.000 
S2,000 
33,000 
34.Q0O 
SS,000 
36,000 
37,000 
38,000 
30.060 
40.000 
50,420 


Elo&ffation 
per  inch. 


Ineh, 

I 
.00004 
.00009 
.00014 
.00019 
.00024 
.00030 
.00036 
.00042 
.00047 
.000S2 
.00058 
.00065 
.00071 
.00077 
.00081 
.00091 
.00098 
.00104 
.00111 
.00120 
.00120 
.00137 
.00147 
.00156 
.00167 
.00179 
.00191 
.00207 
.00222 
.00241 
.00267 
.00296 
.00321 
.00354 
.00400 
.00438 
.00482 
.00531 
.00581 


Soooeaaive 

elonication 

per  inch. 


" 


Inch. 

k 
.00004 
.00005 
.00<)05 
.00005 
.00005 
.00006 
.00006 
.00006 
.00005 
.00005 
.00006 
.00007 
.00006 
.00006 
.00007 
.00007 
.00007 
.00006 
.00007 
.00009 
.00009 
.00008 
.00010 
.00009 
.00011 
.00012 
.00012 
.00016 
.00014 
.00019 
.00026 
.00028 
.00026 
.00033 
.00046 
.00038 
.00044 
.00049 
.00060 


Perroanrat 
set. 


Inch. 
0. 


.00001 


.00002 


.00008 


.00015 


SaocessWe 

permanent 

set. 


Inch. 
0. 


.00001 


.00001 


.00006 


.00007 


.00031 


.00070 


.00170 


.00016 


.00030 


00100 


Remarke. 


Initial  loaO. 


.00371 


00201 


Ultimate  strenj^ih. 


by  triple  flexare. 


r^ 


i^ssmasaa 
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12-INCH   B.   L.   EIFLED   MOBTABS. 


No.  887. 


Marks,  laM^TR, 

Length,  8'^3r. 
Diameter,  l'M29. 
Seotional  area,  1  aqaare  inch. 
Ganged  length,  5". 


Applied  loAds. 


ToUL 


1,000 
2.000 
8,000 
4000 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12.000 
13,000 
U,000 
15,000 
10,000 
17.000 
18.000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83.000 
34,000 
85,000 
36,000 
37.000 
88.000 
88.000 
40,000 
70.040 


Per  Moan 
inoA. 


Pounds. 

1,000 

2,000 

8.000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10.0UO 

11.000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20.000 

27.000 

28,000 

29,000 

80,000 

81,000 

82,000 

83.000 

84.000 

85,000 

86.000 

87,000 

88,000 

89.000 

40.000 

70,040 


Compres- 
Blooper 


Inch. 

0. 

.00006 
.00010 
.00016 
.00020 
.00028 
.00030 
.00036 
.00044 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.00090 
.00096 
.00102 
.00108 
.00116 
.00122 
.00130 
.00140 
.00156 
.00162 
.00172 
.00186 
.00200 
.00220 
.00240 
.00250 
.00284 
.00316 
.00350 
.00388 
.00424 
.00470 
.00580 
.00680 


Sacce^ive 

compres* 

eionper 

inen. 


Ineh, 

a 

.  .00006 
.00004 
.00006 
.0(1004 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00010 
.00010 
.00012 
.00010 
.00014 
.00014 
.OOOM 
.00020 
.00016 
.00028 
.00032 
.00034 
.00038 
.00036 
.00046 
.00060 
.00050 


Fennsnent 
•et 


JfMJL 


.00002 


.00004 


.00010 


.00016 


.00028 


.00066 


00168 


00364 


Saocewive 

pemuuieiit 

set. 


Jneh, 
0. 


.00002 


.00002 


.00006 


.00006 


.00012 


.00088 


.00102 


00196 


Remarks. 


luUUlkNid. 


Ultimate  atreni^tlu 


Failed  by  triple  flexure. 
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No.  882. 


Marks,  "^f?,*^^' 
LengUi,  W. 
Diameter,  I'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  loftds. 

Compree* 

sion  per 

incu. 

Sacoeaaive 

oompre«> 

don  per 

inon. 

Permanent 
aet 

Suceesaive 

permanent 

set. 

Remarka. 

Total. 

Per  Muare 
inoD. 

Poiindf. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7.000 

8.000 

9,000 

lO.OUO 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

26.000 

27,000 

28.U00 

29,000 

30,000 

81.000 

32.000 

83,000 

84,000 

35.000 

36,000 

87.000 

38,000 

39,000 

46,000 

61,960 

Pounds. 

1,000 

2,000 

8,000 

4,009 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

16,000 

18,000 

17,000 

18,000 

19.000 

20,000 

21,000 

28,000 

23,000 

24.000 

26,000 

26^000 

27,000 

28.000 

29,000 

80,000 

81,000 

82,000 

88.000 

84,000 

85,000 

86,000 

87.000 

88.060 

89,000 

40,000 

61,960 

0. 

.00006 
.00011 
.00016 
.00021 
.00026 
.00081 
.00036 
.00041 
.00047 
.00063 
.00058 
.00063 
.00069 
.00076 
.00081 
.00087 
.00003 
.00099 
.00107 
.00116 
.00122 
.00129 
.00187 
.00147 
.00157 
.00167 
.00178 
.00191 
.00209 
.00230 
.00248 
.00270 
.00287 
.00347 
.00383 
.00411 
.00462 
.00508 
.00661 

Inch, 

0. 

.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00006 
.00006 
.00005 
.00005 
.00006 
.00007 
.00006 
.06006 
.00006 
.00006 
.00008 
.00008 
.00007 
.00007 
.00008 
.00010 
.00010 
.00010 
.00011 
.00013 
.00018 
.00021 
.00018 
.00022 
.00017 
.00060 
.00036 
.00028 
.00051 
.00046 
.00063 

Inek. 
0. 

Jneh. 
0. 

IniUal  load. 

* 

Ultimate  airengtii. 

0. 

.00002 

.00002 

.00007 

.00006 

.00012 

.00006 

.00026 

.00018 

.00061 

.00086 

.00174 

.00118 

.00365 

.00186 

Failed  by  triple  flexure. 
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No.  4198. 


Marks,  ***^l^rf^ 
Length  of  stem,  23''. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gaogred  len^h,  20". 


AppiUd  loadm. 


T»UL 


SCO. 


inc 


1.000 

1 

2;  MO 

a^ooo 

4,000 

5p000 

0.000 

7,000 

8^000 

•.OOO 

10,000 

11.000 

12,000 

U,000 

14.000 

10.000 

IfllOO^ 

17,060 

laooo 

191  OOO 

»vooo 

21.000 

23,000 

23,000 

24.000 

2S.000 

26,170 

1,000 
2,000 

a.  OOO 

4,000 
5,000 
0,000 
7,000 
8,000 
0^<HM> 
10,000 
IJ,  OOO 
12,000 
13.  OOO 
14,000 
15,000 
10,000 

17.  OOO 

18,  OOO 
19,000 

20,  OOO 

21,  OOO 

22,  COO 

2a.  000 

24,  OOO 

25,  OOO 
20,170 


Eloonilon 
perlnoh. 


Inch. 
0. 

.000050 
.000100 
.000160 
.000220 
.0003^0 
.000335 
.000306 
.000450 
.000525 
.000585 
.000660 
.000740 
.000810 
.000900 
.00(iO»5 
.001005 
.001230 
.001360 
.001500 
.001700 
.  001910 
.002195 
.002620 
.002865 


Suoceasive 

elooffation 

p«r  iDob. 


Inch, 
0. 

.000050 
.000050 
.000060 
.000000 
.000060 
.000056 
.0000^ 
.000055 
•000075 
.000060 
.000076 
.000080 
.000070 
.000090 
.000006 
.000100 
.000126 
.000130 
.000150 
.000200 
.000210 
.000285 
.000326 
.000345 


PennABent 
set. 


0. 


Inch. 


0. 


.000035 


.000000 

'oooooo" 


.000146 
'.'000236' 


.000300 
'.'660060' 


.001030 
.001310 


SoooeMiTe 

permanent 

set. 


Ineh, 


0. 


.000085 
'.'066625' 


.000030 
'.'666650' 


.000085 
''666136' 


.000240 


Remarks. 


Initial  load. 


.000430 
.000280 


Ultimate  strenf^th. 


P'ractared  5^'  from  neck. 
Appearance,  uniform  granalar. 


rN 


.  h)U         1 1 
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12-INOH   B.    L.   RIFLED   M0ETAR8, 


No.  4199. 


Mark8,^2M^^jK. 

Length  of  stem,  15^^75. 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  KK^ 


Applied  loada. 


TotaL 


Pmmdff. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

0.000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16^000 

17.000 

18,000 

10,000 

20,000 

21,000 

22,000 

28,000 

'^4,000 

25,000 

28.180 


PerwiuAre 
inen. 


P&tmdf. 

1,000 

2,000 

8,000 

4,000 

6.000 

6^000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10.000 

20,000 

21,000 

22,000 

38,000 

24,000 

26,000 

28,180 


EloDffntiou 
per  mch. 


Ineh. 

0. 

.00006 
.00011 
.00016 
.00021 
.00026 
.00032 
.00038 
.00044 
.00050 
.00057 
.00064 
.00072 
.00070 
.00088 
.00007 
.00107 
.00117 
.00120 
.00142 
.00158 
.00177 
.00208 
.00231 
.00266 


SooeesaiTe 

elongation 

per  inch. 


Inch, 

0. 

.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00006 
.00006 
.00007 
.00007 
.00008 
.00007 
.00000 
.00000 
.00010 
.00010 
.00013 
.00018 
.00016 
.00010 
.00028 
.0002R 
.00034 


Permanent 
set. 


.00088 
.00113 


Snooeesfre 

permanent 

set. 


0. 

Ituh. 
0. 

0. 

.00008 

.00003 

.00006 

... 

.00003 

.00006 

.00008 

.00022 

.00004 

.00010 

.00007 

.00032 

.00018 

.00052 

.00020 

.00036 
.00035 


Initial  load. 


Tensile  strenii 


Fractared  i"  from  middle  of  stem. 
Appearance,  uniform  granular. 


TBNAOITY  SPECIMENS. 


General  marks,  12  M  Bsa  T  B2. 


No.  of 
test. 

Additional 
marks. 

Sectional 
area. 

Tensile  strength. 

Speoiflo 
Rrarity. 

Total. 

Per  square 
Inoa. 

4518 
4510 
4520 
4521 
4522 
4523 

BT,I 

BT4O 

BT«M 

BUI 

BL,0 

BL,H 

Incket. 
1.120 
1.120 
1.120 
1.120 
1.120 
1.120 

Sq.inek. 
1.00 
1.00 
1.00 
1.00 
LOO 
1.00 

Poimdt. 
30,680 
82,050 
80,040 
,80,680 
*81,640 
81,070 

Poundt. 
80,680 
82,050 
80,040 
80,620 
81,640 
81,070 

7.8132 

7.3187 
7.8168 
7.8167 
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12-INCH    B.   L.    RIFLED    MORTARS. 


No.  884. 


Marks,  12  M^RjTB. 

Length,  10'^  " 
Diameter,  r^29. 
Sectional  area,  1  square  inch. 
Gauged  length,  b". 


Applied  loads. 


Total. 


Pounds, 

1,000 

2.000 

8.000 

4,000 

S.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

IS,  000 

10,000 

17,000 

18,000 

19,000 

20,  ("OO 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

31,000 

32.000 

33,000 

84,000 

35,000 

36,000 

87,000 

38,000 

39,000 

40,000 

61,040 


Personare 
inob. 


Poundt. 

1,000 

2,000 

8.000 

4,000 

5,000 

6.000 

7,000 

8,04>0 

9.000 

10,000 

11.000 

12.000 

13,000 

14.000 

16.000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

26.000 

27.000 

28,000 

20,000 

80,000 

31,000 

32,0u0 

83,000 

84,000 

35,000 

36.000 

37,000 

88,000 

80,000 

40.000 

61,040 


Comprea* 

aion  per 

iooh. 


Inch. 

.00004 
.00010 
. 00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00056 
.00063 
.00068 
.00074 
.00080 
.00086 
.00002 
.00100 
.00106 
.00114 
.00122 
.00130 
.00138 
.00148 
.00160 
.00170 
.00184 
.00198 
.00218 
.00238 
.00260 
.00280 
.00314 
.00348 
.00386 
.00420 
.00470 
.00512 
.00566 


SacQooasive 
compres- 
sion per 
Incn. 


Inch. 
0. 

.00004 
.00006 
.00006 
.000<H 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00010 
.00012 
.00010 
.00014 
.00014 
.00020 
.00020 
.00022 
.00020 
.00034 
.00034 
.00038 
.00034 
.00050 
.00042 
.00054 


Permanent 
set. 


Inch, 
0. 


0. 


0. 


.00000 


.00010 


.00026 


.00068 


.00168 


.00356 


Sacoessive 

permaoent 

set. 


Inch, 
0. 


.00006 


.00004 


.00016 


.00012 


.00100 


.00188 


Renarka. 


Initial  load. 


Ultiniate  atreDgth. 


Failed  by  triple  flexnre. 


A 
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Cast-Iron  Body,  No.  29. 


No.  4159. 


Marks,         m  r^ 
Lengrth  of  stem,  23". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


1        Applii 

Total. 

round*. 

1,000 

2,000 

8.000 

4.000 

5.0«>0 

6^000 

7,000 

8,CK» 

s.ooo 

10.0«)0 

11.000 

12,000 

13.000 

l4,0O0 

Per  !»r|iii*re 
ixicli. 


le.iitiO 

iroiio 

1«.  iMlO 

l».0<iO 

2r»,  ooo 

21,000 

22,0^10 

23,0»0 

24,0UO 

2ii,  0*?O 

27,510 


J^ottnds. 
J.oOO 
2,OU<i 
8,000 
4,000 

5.  OOO 

6.  OOO 

7.  OOO 
8,000 
9.  <iOO 

10, OOO 
11,  OOO 

12,  iyiyo 

13.  OtK) 

14,  OOO 

ir>,  OOO 

16,000 
17,  CMWl 
IK  OOO 

19.  000 

20,  »>00 
21.0i»0 
2i,  OOO 

2;i.  oiio 

24.  "OO 

25.  OOO 
27,510 


J  rf     r      eloiigaliou 
"Dei  luch.       ';..  .1. 


per  iucb. 


Pennanent 
set. 


Inch. 

a 

.0U0050 
.000100 
.000150 
.00<i200 
.  0i»02'»0 
.000305 
.  0(10355 
.0«)0i15 
.  000475 
.  000530 
.  OOOfiOO 
.  00(if)OU 
.  0U0730 
.000810 
.  OtfOhKS 
.OnOiiHS 
.  001085 
.001205 
.0.(1 320 
.001470 
.OOltkiO 
.001920 
.0OJ170 
.  002U10 


Inch. 


0. 


. 000050 
.000050 
.000050 
.  000050 
.  000050 
.000055 
.000U50 
.  00<I060 
.000060 
. 000055 
. 000070 
. 000060 
. 000070 
. 000080 
. 000075 
.000100 
. 000 loo 
.000120 
.000115 
.0001;K) 
.000190 
.  0<J0260 
.  000250 
. 000440 


Inch. 


SacoeMive 

peniianeot 

set. 


Remarks. 


Inch. 


0. 

0. 

0. 

•• ••••••••-• 

.0lM)0i5 

,  •  .  000025 

.000040 

.000015 

•  .000075 

.  000035 

.000115 

"VoJoiso" 

.  000040 
'".' 000065" 

.000305 

.000125 

.000505 

,  000200 

.000*<60 
.001210 


Initial  load. 


.000355 
.000300 


TeriAile  strength. 


Fractured  2"  from  the  neck. 
Appearauce,  granular  mottled. 


TENACITY   SPECIMENS. 


General  marks,  12  M  R29  T  Ri. 


Ad'Hiional 
iii'irk.'*. 


MT,I 
M  'r4  O 
MT5  M 
11T«0 


DiM'.uctfr. 


Inchest. 
1.120 
I.IJ'J 
1. 12!) 
1.129 


Sectional 


area. 


Sq.  inch. 
1.00 
l.UO 
1.00 
1.00 


Ten.sile  atronstb. 


Total. 


Poundg. 
31.540 
30.010 
28.4U0 
32,720 


rL»r»(|uaie 
inch. 


Poundu, 
31.540 
30. 010 
28, 400 
32, 720 


Spoci  flo 
gravity. 


H.  Ex.  165^ 


/>^ 


7.3380 
7.  33-27 
7. 3.t49 
7. 3350 


Hardness. 


15.59 
14.98 
15.61 
14.98 


12-INCU    B.  L.  KIFLEO   MOBTAKS. 


No.  872. 


f 

^    ! 


Marks,  ^^  m^r^  t  b, 

Leugth.  12''.  ' 
Diameter,  l'M29. 
Sectional  area,  1  sqaare 
Gauged  length,  1(K'. 


inch. 


.f 


^ 


Applied  load«. 


Total. 


j  Per  ftoaare 
I      iucn. 


Pounds. 

1,000 

2,000 

8,000 

A,  000 

5,0Q0 

0,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15.000 

10,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000  . 

25,000 

26,UO0 

27,000 

28.000 

29,  UOO 

:W»,  000 

31,000 

32.000 

33.000 

34,000 

35.000 

36.000 

37.000 

38,000 

39,000 

40,000 

51,450 


Pound§. 

1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12. 000 
13,00t> 
14,000 
15, 000 
16, 000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,  OUO 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31,000 
82.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
51,450 


Compres- 

•ion  per 

Inch. 


Inch, 
0. 

.00004 
.00009 
.OOOIS 
.00018 
.00023 
.00028 
.00032 
.00037 
.00012 
.00048 
.00063 
.00058 
.00063 
.00069 
.00073 
.00079 
.00084 
.00091 
.00099 
.00105 
.00112 
.00120 
.00139 
.00139 
.00149 
.00160 
.00172 
.00189 
.00203 
.00232 
.00252 
. 00278 
.00312 
.00363 
.00403 
.00442 
.00483 
.00534 
.00500 


Sucoeflsivo 

comproH- 

ftioD  per 

inch. 


Inch. 
0. 

.00004 
.60005 
.00004 
.00005 
.00005 
.00005 
.00004 
.00003 
.00005 
.00006 
.00005 
.00005 
.00005 
.00006 
.00004 
.00006 
.00005 
.00007 
.00008 
.00006 
.00007 
.00008 
.00009 
.00010 
.00010 
.00011 
.  00012 
.00017 
.00014 
.00029 
.00020 
.00026 
.00034 
.00051 
.00040 
.00039 
.00041 
.00051 
.00056 


Permanent 
set. 


Inch, 
0. 


SucceAPtre 

permaju'ui 

aet. 


Inch, 

0.      i  Initial 


Bemarka. 


0. 


.0.001 


.00o03 


.00^01 


.0090J 


.00012 


.00000 


.00025 


00069 


,00193 


0it393 


.00013 


00014 


00121 


.00200 


CJItiiuate  ni 


Failed  by  triple  flexure. 
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13-INCH   B.   L.   BIFLED   MOBTABS. 


No.  4158. 


Marks,  «  »«  r-  x  r. 

*>  All 

Leugth  of  stem,  15".75. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  leugth,  10". 


•i  ; 


Applied  loads. 


TotoL 


Pound§. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12.000 

13,000 

14.0U0 

15.000 

16,000 

17, 000 

18.000 

19,  000 

20,000 

21, 000 

22,000 

23.000 

24. 000 

25.000 

25.G40 


Per  aqnare 
inch. 


Poundt. 

1,000 

2,000 

3.000 

4.000 

5.000 

6.000 

7.000 

8, 000 

9.000 

10.000 

11.  080 

12.000 

13.000 

14,000 

15.000 

16, 000 

17,000 

18. 000 

19.000 

20,  OUO 

21,000 

22.000 

23.000 

24,000 

25, 000 

25,640 


Elongation 
per incb. 


Inch. 
0. 

.00005 
. 00010 
.00015 
.00020 
. 00026 

.oooai 

.00036 
.00041 
.00048 
.00054 
.00060 
.0U0G6 
. 00073 
. OOOAl 
.00080 
.0001)8 
. 00107 
.00117 

.uoiao 

. 00142 
.  001.59 
.00179 
.00201 
.00239 


Sncccssive 

elongation 

per  inch. 


Inch, 

0. 

.00005 
.00005 
.00005 
.00005 
. 00006 
.  00005 
.00003 
.00005 
.00007 
.00006 
.00006 
.00006 
.00007 
.00008 
.00008 
.  OOOOti 
.000C9 
.00010 
. 00013 
.00012 
.  00017 
.00020 
.  00022 
.00038 


Permanent 
set. 


Inch. 
0. 


00071 
,00009 


Sncce»sivo 

permanent 

set. 


Bemarka. 


Inch. 
0. 


0. 

.00002 

.00002 

.00006 

.00004 

.00007 

.i>0OOL 

.00011 

.00004 

.00018 

.00007 

.00028 

.00010 

.00044 

.00016 

.00027 
.00028 


Initial  load. 


Tensile  strengfli. 


•1  »' 


! 


■' 


1    • 


t 


Fractured  6"  from  neck. 
Appearance,  uniform  granuhir. 


TENACITY  SPECIMENS. 


General  marks,  12  M  R29  T  R2. 


No.  of 
test. 

4474 
4475 
4476 
4477 
4478 
4479 

• 

Additional 
marlcs. 

Diameter. 

Seciioual 
uro;i. 

Tcn.sile  t 
Total. 

itrengtii. 

Per  sqaare 
inch. 

Poundif. 
29,810 
32,670 
30, 650 
82,290 
32, 070 
32,0-0 

Specific 
gravity. 

Hardness. 

BT.I 

Incbe)!. 
1.  i29 

Sq.  inch. 
1.00 
1.00 
1.00 
1.00 
l.UO 
1.00 

Pounds. 
29.8i0 
32,  G70 
30.650 
32, 290 
32.  070 
32,020 

BT4O 
B  T5M 

BLJ 
BL,0 
BLg&I 

1. 12» 
1.J29 
1.129 
1.129 
1.  129 

7.3319 

'  "'i5.'75' 

7.3452 
7. 3427 
7.3436 

l.'i.SO 
16.73 
15.59 

'^^3 
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No.  870. 


Marks,  ^^  ^bV  "^ 
lieo^b,  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  loads. 


amuffe 
Bcn. 


tnc, 


1,000 
2.000 
3.000 
4^000 
5.000 
«,0O0 
7,000 
S^OOO 
9.000 
10.000 
11,  ooo 
J2.OO0 
13.000 
14.  OOO 
15,000 
10,000 
17,000 

1«,<W« 

19,  OOO 

20,  OOO 

21,  OOO 
2-2,  OOO 
23,000 

24,  OOO 

25.  OOO 
20,000 
^7,  OOO 
28,  OCJO 
21».  Oi*0 
34*,  OOO 

31.  OOO 

32.  OOO 
33,000 

34,  OOO 

35,  OOO 
3ft,  OOO 
37,  OOO 
3S.OOO 
39.  OOO 
4O,O0O 
53.000 


Comprea- 

aioo  per 

inch. 


Inch. 

a 

.00004 
.0UOU8 
.00013 
.00018 
.00023 
.00029 
.00034 
.00040 
.00045 
.00030 
.00056 
.00062 
.00068 
.00073 
.00078 
.00083 
.00030 
.00097 
.00102 
.00110 
.00117 
.00124 

.ouno 

.00i39 
.00150 
.0UI61 
.  00171 

.oo:84 

.00201 
.00221 
.002;{8 
.00260 
.00202 
.00326 
.00360 
.00395 
.004.33 
.00480 
.005b3 


Snccemive 

oomprea- 

Bionper 

inon. 


Inch. 
0. 

.00004 
.00004 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
.00«06 
.00006 
.00003 
.00005 
.00007 
.00007 
.00003 
.00008 
.00007 
.000«)7 
.00006 
.00009 
.00011 
.00011 
.00010 
.00013 
.00017 
.00020 
.00017 
.  00022 
.  00032 
.00031 
.  OiM'AA 
.  00o:i5 
.O00.'!8 
.00047 
.00053 


Permanent 
aet. 


hich. 
0. 


0. 


.00002 


.00007 


OOOll 


00024 


00058 


Snccessive 

permauunt 

set. 


Inch. 
0. 


Kemarks. 


Termile  load. 


.00002 


.00005 


. 00001 


.  00013 


.  00034 


00157 


00333 


.00099 


.00176 


Ultimate  strenf^h. 


Failed  by  triple  flexure. 


r 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  871. 


Marks,  "^B^T"^ 
Lengtb,  10''.  '* 

Diameter,  l'M29. 

Sectional  area,  1  sqnare  inch. 

Gauged  length,  5''. 


Applied  loaJa. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15.  OUO 

16,  000 
17, 000 
18,00^ 
19,000 
20.000 
21,000 

22,  000 

23,  000 
24,000 
25,  000 
26, 000 
27.000 
28,000 
2O.UO0 
.'iO,  UOO 
»].(K)0 

:i'j,  000 

»3.000 
34,000 
35. 000 
36.U00 
37,000 
38,  000 
30,000 
40,000 
62,500 


Per  HO  u  are 
inch. 


Pounds. 

1,000 

2,000 

3,  OIK) 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14, 000 

15.000 

16,  OUO 

17, 000 

18,000 

19,000 

20,  000 

21,  0(i0 

22,  000 

23,  000 
24,000 

•  25,000 
26,000 
27,000 
26,000 
29. 000 

30,  000 

31,  000 

32,  UOO 
33,000 
34,000 
35,000 

36,  COO 

37,  000 
•  38,000 

39,  000 
40,000 
02,500 


Compres- 
sion per 
inch. 


Inch. 
u. 

.00004 
.00010 
.00016 
. 00020 
. 00024 
. 00028 
.0OU;i4 
.  000 &0 
.00044 
.  OOOJiO 
.00054 
.00060 
.00064 
.00070 
.00078 
. 00082 
.00088 
.C0094 
. 00100 
.00108 
.00114 
.00122 
.00130 
.00138 
.00148 
.  00158 
.00108 
.00182 
.  00200 
.  0U226 
. 00240 
. 00264 
. 00294 
.  00.-38 
. 00372 
.00404 
.00.48 
.00500 
.00554 


Successive 

cotnpres- 

sioii  per 

iuou. 


Inch. 
0. 

.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
. 10006 
.00006 
.00004 
.00006 
.00004 
. 00006 
.00004 
.00006 
.00008 
.00004 
.00006 
. OOOOG 
.00C06 
.00008 
.00006 
. 00008 
. 00008 
.  00008 
.00010 
.00010 
,00010 
.00014 
.00018 
. 00026 
.00014 
. 00024 
.00030 
.00044 
.00034 
.00032 
.00044 
.  000r)2 
.00054 


Permjiiicnt 


Inch. 
0. 


0. 


00004 


ooooi' 


,00010 


00024 


00062 


.00168 


00354 


Sncc^ftsiTe 

permanent 

s«t. 


Inch. 
0. 


.00004 


0. 


.00006 


.00014 


,00038 


.00106 


.00186 


Remarks. 


Initial  load. 


Ultimate  Btrencih. 


Failed  by  triple  flexure. 


i 


12-INCH  B.  L.  HIFLED   MORTARS. 
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Cast-Iron  Body,  No.  30. 


No.  4169. 


12  M  R»  T  Ri 


Marks,        ^  >f , 
Length  of  stem,  2S'\ 
Diameter,  l'M20. 
Sectional  area,  1  ^qaare  inch. 
Ganged  leugtb,  2(K'. 


Applied  loadi 


ToteL 


1,0CN> 

2;ooo 

1,600 
4,0UO 

5^600 

cooo 

7.  MO 

^OOO 

9,000 

lO.OiO 

u.ooo 

12.000 

13,000 

14,000 

1ft,  COO 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22.000 

23wOQO 


Pea- 
ino 


•qiu 
soli. 


l^OOO 
2.  OOO 

a,ooo 

4.  OOO 
6,  OOO 

6.  OOO 

7.  OOU 
8,000 

•,ooo 

10,000 

11.  OOO 

12.  OOO 

13.  OOO 
14,000 
IS.  OOO 
l*«.0OO 
17,  OOO 
18,000 

19.  OOO 

20.  OOO 
21. OOO 
22,000 
23,000 
23,000 


Elon;;atioD 
per  inch. 


Inch. 
0. 
.000050 

.000100 
.000150 
.000200 
.000250 
.000305 
.000356 
.000415 
.000480 
.000540 
.000605 
.000675 
.000765 
.000835 
.000610 
.001010 
.001110 
.001220 
.001360 
.001540 
. 001725 
.001065 


SncceMtire 

eioniffttion 

per  iuch. 


IndL 
0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000060 
.000066 
.000060 
.000065 
.000070 
.000080 
.000080 
.000075 
.000100 
.000100 
.000110 
.000140 
.000180 
.000186 
.000240 


Periuaoeiit 
set. 


Inch. 


0. 


SuoceMive 

ponuAoent 

set. 


0. 


Inch. 


0. 


.000035 
.606650* 
.066696 
'.'6661*35" 
'.660216" 
'."660310* 
'.'666546' 


.000035 

'."666616* 

'.'660646 

.'666645 

.'600675* 

'.*  606166" 

'."660236' 


Bemarks. 


Initial  load. 


Tensile  strongtb. 


Fractured.    10"-76  from  neck.    Appearance  granular ;  50  per  cent, 
of  fractared  surface  contains  dark  colored  spangles. 


TENACITY   SPECIMENS. 


General  marks,  12  M  Rqo  T  Bi. 


\ 


Ko.of 
tast. 


4484 


44ao 

4497 


▲dditionsl 
marks. 


MT.I 
MT4O 
MTaM 
MT.O 


Diameter. 


IntheM. 
1.129 
1.129 
1.129 
1.120 


Sectional 
area. 


Sq,  inch. 
1.00 
1.00 
1.00 
1.00 


Tensile  strength. 
T.U1.       I"",„X"' 


PoundM, 
29.630 
29,470 
30.2C0 
81,940 


Pottndt. 
29,630 
29.470 
30.260 
31,940 


Specific 
KtMVity. 

Hardness. 

7. 3150 
7.3185 
7.  3250 
7.3245 

14.26 
14.12 
14.76 
14.40 

n 


^ 
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12-INCU   B.   L.    RIFLED   MORTARS. 


No.  873. 


Marts/^Mi^TR, 

Length,  12'^  ' 
Diameter,  l'M29, 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  W. 


Applied  loads 


Total. 


Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9,0U0 

10,000 

11,000 

12,000 

13,000 

li,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,(H)0 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

27.000 

28,000 

29.000 

30.000 

31,000 

32,000 

33,000 

34.000 

35.000 

36,000 

87,000 

38,000 

39,000 

40,000 

50,780 


Per  square 
inch. 


Poundg, 

1,000 

2,000 

8,Ouo 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14.000 

15, 000 

16,  000 

17,000 

18,000 

19.000 

20,000 

21.000 

22.  000 

23. 000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35.000 

36,000 

37,000 

88,000 

39,000 

40.000 

50,780 


Compres- 
aion  per 

iUCD. 


Inch. 
0. 

.00001 
.00009 
.00014 
.00019 
.  00024 
.00029 
.  000:{4 
.00039 
.00045 
.00049 
.OOO.VS 
.00060 
.0(J066 
,00071 
.00077 
.0O0H5 
.00090 
.00007 
.OOli'S 
.00110 
.00119 
.00126 
.00136 
.00145 
.00156 
.00106 
.00178 
.  00195 
.00215 
.00210 
. 00200 
. 00288 
.00321 

.oo:r>5 
.  oo:iiio 
.  0  »4:.o 
.  ou:.i)3 

.  005:.2 
.00021 


SacceflAfve 

coinpres- 

8i«)n  i>er 

iuco. 


Inch. 
0. 

.00004 
. C0005 
.00005 
.00005 
.00005 
.00005 
. 0U0O6 
.00005 
.00006 
.00004 
.00007 
.00004 
.00006 
. 00005 
.00006 
.00008 
.00005 
.00007 
.00006 
.00007 
.OU009 
.  0(»007 
.00010 
.  00UO9 
.OOOll 
. 00010 
.00012 
.00017 
. 00020 
.  00025 
.  OOO'-'O 
. 00028 
.  OUOiW 
.  00034 
.Oi»OU 
. 00051 
.00053 
.00049 
.00060 


Permanent  ^P*".«^**''^»^« 
permauent 


aet. 


Inch. 


0. 


ML 


Remarks. 


Inch. 
0.  '  [nitiulload. 


0. 


0. 


•- 


.  00010 


. OOOOG 


.  0u'i04 


.  000*28 


.0iK)18 


. 01009 


.00'>H 


.\i\i\^\\    \        .OOIU 


.00417 


. 00234 


Ultimate  8tre.ng;tb. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   MORTABS. 


m 


No.  4168. 


Marts, '2  ^B^,;^^ 
Length  of  stem  15".75. 
Diameter,  rM29. 
Seotional  area,  1  square  inch. 
Gauged  length,  W. 


1 


Applied  luiidft. 


Total. 


Peundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6.U00 

7.000 

8,000 

9.000 

10,000 

11.000 

12.0U0 

13.000 

14,000 

15.000 

18.000 

17,000 

18,000 

19.000 

20,000 

81,000 

22.000 

23,000 

24.000 

25.000 

2',  710 


Per  square 
inch. 


Poujidi, 

1.000 

2.000 

8.O0O 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

£1,000 

22,000 

23,000 

24,000 

25,000 

27,710 


Elongation 
per  iDoli. 


Inch. 

0. 

.00906 
.00011 
.00016 
.000-il 
.00028 
.00035 
.00040 
.00043 
.00050 
.00056 
.00064 
.00070 
.00079 
.00088 
.00096 
.00108 
.00120 
.00132 
.00147 
.0U164 
.00182 
.00208 
.00240 
.00280 


Sacceeeive 
olonjcation 
per  inch. 


Inch, 

0. 

.00006 
.00005 
.00005 
.00005 
.00007 
.00007 
.00005 
.00005 
.00005 
.00006 
.00008 
.00006 
.00009 
.00009 
.00010 
.00010 
.00012 
.00012 
.00015 
.00017 
.00018 
.00026 
.00032 
.00040 


Perminent 
set. 


Itiek. 
0.  . 


0. 


.00005 
.60607' 


,00009 

'666u' 


Sucoesaivo 

pormauent 

Bet. 


00022 
00037' 


00057 


00098 
00127 


Inch, 
0. 


.00005 
.00002 


.00002 
'.66665' 


.00008 
'.'66615' 


.00020 


.00041 
.00029 


Remarka. 


Initial  load. 


Tenaile  alrongtli. 


Fractured  2"  from  nock. 

Appearance,  granular,  with  dark-colored  spangles. 


4 
.< 

I 

■\ 

.1 

'■•» 

I 

•I 
> 

■I 


I 

1 


TENACITY  SPECIMENS. 


General  marks,  12  M  R30  T  R2. 


Xo.  of 
toat. 


4488 
4180 
4400 
4491 
449  J 
4493 


AfMitional 
mark*. 


BT.I 

BT4O 

B  T6  M 

BLcl 

BL7O 

BUM 


Ui.iDietor 


Inches. 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 


Sectioual 
area. 


8q.  inch. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Tenaile  atrength. 


ToUl. 


PoundM. 
V9, 610 
34,310 
30,300 
29,820 
32,240 
32.960 


Per  aqoare 
incii. 


Pounds. 
29, 610 
34.310 
30.300 
29.820 
32,240 
32,980 


Specific 
{(ravitj. 


7.3350 


7.8297 
7.3277 
7. 3212 
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No.  875. 


Length,  10''. 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  5''. 


4-y 


Appli< 

Bdloftds. 

Per  square 
inch. 

Compress- 
ion uer 
incn. 

Successive 

ooiupress- 

ion  per 

incli. 

Permanent 
set. 

Successive 

permanent 

set. 

Ramarks. 

Total. 

PtmndM. 
I,t0o 
2,000 

3,or)0 

4,000 

5.000 

6,000 

7,000 

8,000 

9.  IKN) 

10, 000 

11,000 

12,  ( 00 

13. COO 

U,  000 

15. 000 

10,000 

17.  000 

18,  000 
19,000 
2t.000 
21. 000 
22,000 
23,000 
24. 000 
25,  too 
26.000 

27,  000 

28.  (100 
29,000 
30.000 
31,000 
32.000 
33,000 
:i4,000 
35,000 
36,000 
37.000 
38,000 
39.  000 
40,000 
01,050 

Poundi. 

1.000 

2.000 

8.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,  000 

11.000 

12.  0(0 

i:<,  000 

14.  OiO 

15.  CUO 
16. 000 
17.000 
18.  UOO 
19, 000 
20.000 

21.  UOO 

22.  000 

23.  000 

24.  UOO 

25.  OoO 

26.  000 

27.  000 
28,000 
29,000 
30.000 
31.000 
82,000 
33,000 
34.01)0 
35,000 
36,  000 
37,000 
38,000 
39,000 
40,  000 
61,060 

Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00030 
.00034 
.00<i38 
.00044 
.00050 
.0tK)56 
.00060 
.0(M)66 
.00072 
.00078 
.00082 
.00090 
.00(1(16 
.00102 
.00110 
.00116 
.00126 
.00132 
.00140 
.00150 
.00160 
.00172 
.OOIHO 
.00202 
.00230 
.00248 
.  00270 
. 00302 
.00330 
.00380 
.00414 
.  004.''>8 
.00504 
.00552 

Inch. 
0. 
.00004 

.  OUO.  0 

.  OOiiOi 
.00004 
.00006 
.00006 
.00004 
. 00004 
.00006 
.  0o0(i6 
.001)06 
. 00004 
.00006 
.00006 
.00006 
.00004 
.  000<»8 
. 00006 
.  (N)006 
. 00008 
. 00006 
.00010 
.  OOO  6 
.00008 
.00010 
.011010 
.00012 
.00014 
.00016 
.00028 
.00018 
.00022 
.00032 
.00028 
.00050 
. 00034 
.00044 
.00046 
.00048 

Inch. 
0.- 

Inch, 
0. 

Initial  load. 

i 

Ultimate  strenj^li. 

....   ...... 

.OC002 

.00002 



.0C002 

0. 

i 

1 

•  •••••                                  j 

.00010 

.00008 



1 

.00012 

.00002 

.00026 

.00014 

.10060 

. 00034 

.00162 

.00102 

.00350 

.00i88 

i 


«• 


V     f- 


1 

t 

■ 

t 

» 

^ 
t 
I 

4 
I 


Failed  by  triple  flexure. 
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Oast-Ibon  Body,  No.  31. 

Ho.  4293. 

rka,  "^^q..^"* 

gtb  of  st&aif  23". 

neter,  J  ".129. 

fooal  area,  1  sqnare  inch. 

red  leogtb,  tSO". 


1 


•on 

JtCMM. 


4,  0€H> 
«5,  OOO 

«,  OOO 

12,  OOO 


14,  OOO 
1&,  OOO 

le,  OOO 
i»,ooo 

5^-^*22 
21,052 

22,  000 


24^  000 

^^'222 
28.000 


JSloni^tion 
p^r  iiicb. 


'000055 
,  000105 
.  000160 
.  000210 
.  000260 
.  000320 
.  OOJ37U 
.  000430 
.  00O4M 
.  000545 
.  000615 
.  O.0075 
.  O00745 
,  O00fll5 
.  000900 
.  OOOOiU 
,  001085 
.001190 
.  OO1300 
.  001450 
.  OOIOIO 
,  001^^25 
.  0020:)5 
.  00-^410 


Sncce8»iv> 

i'lon^ntioii 

p4t-  incb 


Inek. 
0. 

.000055 
.000050 
.000055 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000065 
.000070 
.000060 
.OC0070 
.000070 
.000085 
.000085 
.000100 
.000105 
.000110 
.000150 
.000100 
.00U215 
.  0UU2:;0 
.000355 


Permanent 


.000765 
.001020 


Sacceeslre 

permHoent 

set.  . 


000315 
UOU.55 


IncK 
0. 

Inck, 

0. 

.000010 

.000010 

.000035 

.000025 

.000050 

.000015 

.000080 

'".060630 

.000125 

.000045 

.000180 

.000055 

.000280 

'"'666166 

.000450 

. 000170 

......  ...... 

Remarks. 


Initial  load. 


Tensile  strength. 


j^//    froiu  neck. 

ular,  dark  mottled. 


TENACITY  SPECIMENS. 


\ 
\ 


m:  T,  X' 


X>iametcr. 


Jnchet, 

1.129 
L129 
1.129 
1.120 


Sft'tional 
area. 


Sq.  incheM. 
1.00 
1.00 
1.00 
LOO 


Tcnsilo  Htrcngth. 


Total. 


Povndt. 
31,070 
30,250 
29,870 
33,450 


Per  Bouare 
incn. 


Found*. 
31, 070 
30,250 
29, 870 
83,450 


SpcciflG 
gravity. 


7. 3366 
7. 3281 
7. 3326 
7.3368 


HardueAS. 


14.83 
14.69 
15.28 
14.12 


r 


^ 


360 


12-INCH   B.   L.   RIFLED   M0BTAE8. 


No.  876. 


Marks,  »^  W""* 

Leugth,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Apiilivd  load*. 


Total. 


PovndM. 

1,000 

2.000 

S.000 

4,000 

ft,  000 

COOO 

7,000 

8.000 

9.000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

2:«.uoo 

24,000 
25,000 
20,000 
27.000 
28.000 
29,000 
80.000 
31.000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
61,720 


Per  squRre 


saui 
icn. 


inc. 


PouimU. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

26,000 

27,000 

28.000 

.    29.000 

80,000 

31.000 

82,000 

83.000 

34.UU0 

35.000 

36.000 

87.000 

38.000 

39,000 

40,000 

51,720 


Compres- 

■lon  por 

inco. 


Inch, 
0. 

.00004 
.00009 
.00013 
.00018 
.00028 
.00027 
.00083 
.00038 
.00042 
.00048 
.00058 
.00058 
.00003 
.00068 
.00073 
.00080 
.00088 
.00094 
.00009 
.00105 
.00122 
.00119 
.00127 
.00138 
.00148 
.00158 
.00169 
.00182 
.00199 
.00218 
.00'i43 
.OOJOO 
.00300 
.00340 
.00380 
.00413 
.00453 
.00500 
.00582 


SaCoeaalTO 

coiupres- 

■ion  per 

inoD. 


Inch, 

0. 

.00004 
.00006 

.00004 
.00005 
.00004 
.00005 
.00005 
.00006 
.00004 
.00006 
.00005 
.00005 
.00005 
.00005 
.00003 
.00007 
.00008 
.00006 
.00005 
.00006 
.00007 
.00U07 
.00008 
.00011 
.00010 
.000*0 
.00011 
.00013 
.00017 
.00019 
.  0<K)?4 
.00UI8 
.00040 
.00040 
.00040 
.00038 
.00040 
.00047 
.000» 


Permauoiit 
set. 


Snccoasive 

periiiaueut 

set. 


Eemarka. 


Inek. 
0. 


0. 


.00^01 


.00004 


.00010 


lack. 
0. 


.00001 


.00003 


00006 


.00021 


.COOll 


.00058 


00170 


,00378 


.00037 


.00112 


.00208 


Initial  load. 


Ultimate  atrength. 


Failed  by  triple  flexure. 
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No.  4295. 


Length  of  stera,  15''.75. 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10'^ 


Applied  loada. 

Elongatfon 
per  iDch. 

Sacc<>aaiTe 

eloDgfttion 

per  inch. 

PermaDent 
aet. 

Saoceaaive 

permanent 

aet. 

ToUL 

Per  aqoare 
iucii. 

Semarka. 

Poundi. 

1,000 

3,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

33,000 

24,000 

25,000 

32,210 

Pmtnda. 

1,000 

2,000 

8,00ft 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16. 000 

17.  000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

24,000 

2S,uOO 

32,  210 

Ineh. 

0. 

.00006 
.00011 
.00016 
.00021 
.00020 
.00031 
.00037 
.00042 
.00047 
.00052 
.00058 
.00065 
.00071 
.00078 
.000K5 
.00092 
.00100 

.onto 

.00122 
.00138 
.00148 
.00162 
.00180 
.00210 

Inch. 
0. 

.00006 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00005 
.00005 
.00006 
.00007 
.00006 
.00007 
.00007 
.00007 
.00008 
.00010 
.00012 
.00011 
.00015 
.00014 
.00018 
.00030 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
TonaUe  atrength. 

0. 

.00002 

.00003 

.00005 

.00003 

.00007 

.00002 

.00010 

.00003 

.00014 

.00004 

.00022 

.00008 

.00030 

.00014 

.00057 
.  00076 

.00021 
.00019 

Fractured  ''.75  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  12  M  list  T  ^2- 


No.  of 
teat. 

Ad<1itional 
marks. 

D'ametor. 

Sectional 
area. 

Tensile  atrongtb. 

SpeciQc 
gravity. 

Hardneae. 

Total. 

Per  nqiinro 
inch. 

4498 
4499 
45C0 
4501 
4502 
4503 

BT,I 
B  T*  O 
U  Tj  M 
BI^X 
BL7O 
BL.M 

Inehet. 
1.129 
1. 129 
1. 129 
1.120 
1. 129 
1.129 

Sq.  inch. 
1.00 
1.00 
,          1.00 
1.00 
1.00 
LOO 

Pounds. 
82, 6ao 
34,990 
85,620 
35, 840 
34,270 
37, 310 

Pounds, 
32,530 
34.090 
35.620 
35,810 
84.270 
37,310 

7.3352 

14.47 

7.8486 
7.3390 
7.8475 

14.90 
15.20 
16.31 

R-^ 

^#.^ 

t  • 

\ 

•4 

'^ 

-•♦:. 

I 

"5 

f 

*^ 

■f 

>.,: 

*i- 

"> 

«*- 

ir 

'Cj 

'*i 

«r. 

'9 

''  ^ 

•s 

t.i 

l« 

K    . 

*: 
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h- 
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I  . 
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1  . 

. 

> 

1 

>: 

% 

••c- 
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12-INCH    B.    L.    IMFLED   MORTARS. 


/Mark8,^2MRgTR. 

i  Length,  W.  " 

i   Diameter,  rM29. 

[    Sectional  area,  1  square  inch 

[    Gauged  length,  6". 


No.  881. 


I 


I 


Applied  loads. 


TotaL 


Poundt. 

1,000 

2,000 

3,000 

4,000 

6.000 

8,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

18.000 

14,000 

15. 000 

18,000 

17,000 

18,000 

19,000 

20. 000 

21.000 

22.000 

2:1.006 

24.000 

25,000 

26.000 

27.0(H) 

28,000 

29,000 

80,000 

81,000 

32,000 

83.000 

84.000 

35.000 

88,000 

87.010 

88.000 

89.000 

40.000 

82,270 


Per  Mmare 
inou. 


Poundt. 

1.000 

2,000 

8,000 

4,000 

6,000 

8.000 

7,000 

8,000 

9.000 

10,000 

11.000 

12.000 

13,000 

14.000 

15.000 

Iff,  000 

17.000 

18.000 

19,000 

20, 000 

21.000 

22.000 

23.000 

24,000 

25.000 

26.000 

27,  000 

28,000 

29,000 

80,000 

81,000 

32,000 

83,000 

84,000 

85,000 

86,000 

87,000 

88.000 

89.000 

40,000 

82,270 


Compres* 

bIou  per 

inch. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00028 
.00034 
.00038 
.00042 
.00046 
.00052 
.00058 
. 00062 
.00068 
.00072 
.00078 
.00084 
.  00090 
.  00  )l»8 
.00104 
.00110 
.00116 
.00124 
.00132 
.00142 
.00152 
.00162 
.00174 
.00192 
.  00210 
.00230 
.00250 
.00284 
.00»20 
.00.158 
.00384 
.00434 
.00480 
.00642 


Sacceasive 

conipres- 

sioii  per 

inch. 


Inch, 
0. 

.00004 
.00008 
.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00004 
.00008 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00012 
.00018 
.00018 
.00020 
.00020 
.Oonrti 
.00036 
.000.16 
.00028 
.00050 
.00052 
.00068 


Permanent 
set. 


Inch. 
0. 


0. 


0. 


.00004 


00008 


00020 


.00050 


.00162 


.00344 


SncceMlve 

permanent 

set. 


Ineh. 


.00004 


.OOOirj 


.00014 


.00030 


.00102 


.00192 


Kemarks. 


Initial  load. 


Ultimate  strengtb. 


Failed  by  triple  flexure. 
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S  :  :S933S  :  :  i  :S39 
■d  •'  'idid^ia^  :  :  :  ^e^^^  : 

17.44 
16  73 
17.20 
15.50 
15.75 

15.07 
14.08 
14.00 

18.82 
10.50 
17.03 
10.23 

14.00 
14.70 
15.05 

10.08 
17.62 
18.28 
16.00 

•«       •             — •  —        •  .^  aW       .        .        .        •  .14  .>  .4 
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7.8235 
7.8278 
7. 3320 
7.3270 
7.3253 

7.3248 
7. 3281 
7.3260 

7. 3i:i7 
7.3153 
7.3288 
7. 3101 

IS 

7.3121 
7.3127 
7. 3136 
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12-IHCH  B.  L.  MORTAR,  HO.  1. 
Trunnion  Hoop. 


No.  3917. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  Af', 


Applied  loads. 


Per  wniar« 
inch. 


1,000 

S.000 

10,000 

20.000 

30,000 

40.000 

45.000 

4^000 

49.000 

SO.  000 

01,000 

52,000 

53.000 

54.000 

55.  OUO 

57.000 

50.000 

61.000 

63.000 

60,000 

1O1.440 


BIonsBtioD 
per  inch. 


Inek. 
0. 

.000175 
.000450 
.000800 
. 001 175 
.001500 
.001875 
.001750 
.001800 
.001875 
.001025 
.001075 
.003075 
.002250 
.002400 
.002800 
.004000 
.005600 
.006750 
.007750 


Sacc«wive 

elonj^tloD 

per  inch. 


Inch, 
0. 

.000175 
.000275 
.  000:{.>0 
.  000)75 
.000325 
.000175 
.000075 
.000050 
.000075 
.000050 
.000050 
.000100 
.000175 
.000150 
.000100 
.001200 
.001500 
.001250 
.001000 


Permanent 
set. 


Inch. 


0. 
0. 


Saccemire 
perniMivnt 

BCt. 


Inch. 


0. 


000  50 
000075 


.  t!0<)0".<) 

.0OOU23 


Remarks. 


Initial  load. 


EUsUo  Umit 


Tensile  stronpctb. 


General  numutarif. 


TeMfle»tr©»*rtb  P«-«fl'"*"*»2^®/?'''?^"*\r**«o^  

ZImUeUmit  per  iiqaare  Inch  of  original  sectiou 

Doofiation  per  toeh^^^r  rupture.......... 

SraiaUOTi  per  fcodi  under  strain  at  elastic  limit 

IHitianliTdiJMnefer  at  poiniof  rupture... ........ .......  .. 

Htdw^aa  in  sre»  after  mpture^  per  centum  of  original  section. 


PoaitioB  of  Tuprnn.- '-'---' 
Clianeter  of  broken  aarfaee. 
Bongatian  o/  incli  aectioiu* . 


pounds..  101,440 

do...    52,000 

inch..      .1700 

do...  .001975 

do...        .114 

30.4 

.2".  from  neck 

.grsnular,  silicy  center 


r 


c 


mmt 


^mm 


3G8 
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12-INCH  B.  L.  MOBTAB,  HO.  2. 
Trunnion  Hoop. 


No.  3814. 
Mark8,^2MR.^TH 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4''. 


A  pplied  loads. 
Total. 


Pound*. 

250 

1,250 

2,500 

6,000 

7,600 

10,000 

11,250 

12.000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14.0C0 

14.5U0 

15. 000 

15,500 

1B.000 

36,roo 

25, 3G0 


For  square 
Inch. 


-i  Elonffation 


Pound*. 
1,000 
6,000 
10.000 
20.000 
80,000 
40.000 
45,000 
48,000 
4fi,00Q 
50,000 
61.000 
62,000 
53,000 
64,000 
55,000 
66,000 
58,000 
60,  Oi  0 
62, 000 
64,000 
66, 000 
101,440 


pvr  iuch. 


Inch. 
0. 

.000176 
.000300 
.000550 
.000025 
.  001300 
.001450 
.001650 
.001575 
.0010'>0 
.  001700 
.001760 
.0018U0 
.001050 
.  002175 
.002500 
. 003550 
.005000 
.006750 
.008250 
. 009875 


Snccessive 

eloii  gallon 

p«r  ioch. 


Inch. 

a 

.000176 
.000126 
.000250 
.000375 
.  000.175 
.000150 
.  000100 
.000025 
.  0001)76 
.000050 
.000050 
.  000(150 
.  000150 
.  000225 
.  000:i25 
.  001050 
.OOM.'iO 
. 001750 
.001500 
.001625 


Permanent 
set. 


Inch. 


0. 

0. 


0. 
0. 


permauoot 
eel. 


Inch. 


0. 


Kemarks. 


Initial  load. 


ElasUc  limit 


Toiisilc  at  ri'njrlh. 


•  Gcncial  summary. 

Tensile  Rt-rengtb  per  square  inch  of  oricinal  section poonda..  101,446 

Elastic  limit  per  sqiiara  ioch  of  ori^^iual  section do...    53,000 

Elongation  per  inch  nfter  rupture Inch..    0.1626 

EioniiHfion  p«^r  inch  nudor  strain  nt  elastic  limit ., do  ..  .001800 

RHluctiou  in  diameter  at  point  of  ruptaro do...        .114 

ICt-duction  in  area  after  rupture,  per  centum  of  original  section 38.4 

Pomiiiin  of  rupture 1"  ftrom  neck 

Character  of  broken  surface silky  center,  firanular  at  circamferenoa 

Elongation  of  inch  sec  lions ".09,  ".U,  "a7, ". 


i 


^-^ 
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No.  3928. 

Marks,  "^,^^' 
£>ianietery  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Gaoged  length,  4^'. 


Applied  loads. 

EloogatioD 

Saccemivo 

PemiMnent 
set. 

SaooeMivQ 
permiuient 

Ml. 

Remark!. 

Total. 

Pereqiiare 
incb. 

eloii|E»tioii 
per  inch. 

JPmmdM. 
250 
1.V50 
2,500 
SyOOO 
7.50O 
10,000 

ii,2se 

12,500 
12,750 
12,000 
12,250 
12,600 

1     14   !bDO 

J^mt^ndM. 
1,000 
5.000 

10,000 
20,  «I00 
30.000 
40.000 
45,000 
.W,  000 
51.000 
52,000 
53,000 
54,000 
50.000 
58  000 

0. 

.000125 
.000300 
.UUU650 
.001025 
.  001375 
.001550 
.001775 
.001825 
.002100 
.002250 
.002100 
.002575 
.008175 
.004125 
.005750 
.007000 

Inch, 
0. 

.000125 
.000175 
.000350 
.000375 
.000350 
. 000175 
.000225 
.000050 
.000275 
.000150 
.000150 
.000175 
.000000 
.000050 
.001825 
.001250 

IfieA. 
0. 
0. 

Inch 
0. 

Initial  load. 
Elartio  limit. 

TmiKi!e  strength. 

.000026 
.000050 

.000035 
.000025 

15,080                00,000 

1    15,400                ^.O^O 

I    W^WO                64.tl00 

1    2ft.  210              105.240 

i      m^  •»• 

1              1 

General  sumrnary, 

atseiiKih  per  square  inch  of  oriffinal  section pounds..  105,340 

limi^  per  •ouaro  inch  of  original  section do...   51,000 

_  por isen  after raptnre :..... inch«.   0.1275 

^M^fiikim  j^mt  \MuAk  nnder  strain  at  elastic  limit do...  .001825 

ta  diameter  at  point  of  raptnre 004 

to  area  after  rttptnre,  per  centom  of  original  section 21.4 

of  Tuptnre 2".25fh>m  neclc 

Ckanoter  of  broken  snrfiMM granolar;  dull  spot  at  ciro  am  Terence 

""  of  ineh  seetiona ".18,  ".ItJ*. 'MO*.  ".11 

H.  Ex.  166 ^24 


r 
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No.  3929. 

Marks,  12  M^  A, 

Diameter,  *".564. 

Sectional  area,  .25  square  iuch. 

Gauged  leugth,  4^^ 


Applied  loads. 

Eloofcatiou 
per  inch. 

Successive 

Permanent 
set. 

Snooessire 

permanent 

set. 

Bemarka. 

TotaL 

Per  sqaare 
inco. 

elongation 
per  inch. 

Pound*. 

250 

1,250 

2.500 

5,000 

7,600 

10,000 

11,250 

12,500> 

12,750 
13,000 
13,250 
13,750 
14, 260 
14,750 
15, 250 
15,750 
25,040 

Pound*. 
1.000 
5,000 
10,000 
20,000 
30,000 
40.000 
45.000 
50,000 

61,000 
62,000 
53,000 
55.000 
57,000 
59,000 
61.000 
63,000 
102,660 

Inch. 
0. 

.00C125 
.000350 
.000725 
.001200 
.001475 
.001700 
.001976 

.002080 
. 002175 
.002300 
.002625 
.003300 
.004376 
.005900 
.007500 

Inch, 
0. 

.000125 
.000225 
.000375 
.000475 
.000275 
.000225 
.000276 

.000075 
.000125 
.000125 
.000825 
.000676 
.001076 
.001526 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initiia]  load. 

Elaatio  limit  (appraii- 
mate). 

Tenaile  strength. 

.000125 
.000250 

"  .oooiiV 

.000126 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section ..ponnda 

Elastic  limit  per  square  inch  of  original  sect  ion do. 

Elongation  per  inch  after  rupture ineh 

Elongation  per  inch  under  strain  at  elastic  limit .......do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  centum  of  original  section ; 27.6 

Position  of  rupture l".75ft«n 


ies,s8i» 

5(^000 
0.1415 


Character  of  broken  surfftce granular,  80  per  cent.;  dull  ailky,  20  per  ceBt, 

EioDgaUon  of  ineh  sections., ; ".11/.34*, ".13^ ".U 


tmi^f^^^ 


n^5«B^^^^ 
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Hoop  B,. 

1^0.  3924. 
Marks,  *2M^B. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4''. 


Applied  loftda. 

Blongation 
per  inch. 

Saocesaiye 

eloDjnttion 

per  inch. 

Permaaent 
set 

Sncoeaslye 

permaoeiit 

set. 

ToUL 

Per  sqnaTB 
incD. 

Poundt, 

250 

1,250 

2,500 

5,000 

7,600 

10.000 

11,250 

12,500 

12,  750 

13,000 

13,250 

18,600 

13,750 

14,000 

14,250 
14,500 
14,750 
15,250 
1m.  750 
16,250 
16,760 
17,250 
26,320 

Ponndt. 
1,000 
5,000 
10. 000 
20,000 
30,000 
40,000 
45, 000 
50,000 
51,  000 
52,000 
53,000 
54,000 
55, 000 
56,000 

57,000 
58,000 
59,000 
61,000 
63,000 
65,000 
67,000 
69,000 
105,280 

Inch, 
0. 

.000150 
.000400 
.000675 
.001000 
.001350 
.001550 
.001750 
.001800 
.001825 
.  001900 
.001950 
.001975 
.002025 

.002150 
.002250 
.002350 
.002675 
.003450 
.004025 
.006700 
.008625 

Indi. 
0. 

.000160 
.000250 
.000275 
.000325 
.000350 
.000200 
.000200 
.000050 
.000025 
.000075 
.000050 
.000025 
.000050 

.000125 
.000100 
.000]  00 
.000325 
.000775 
.001475 
.001775 
.001925 

In^. 
0. 
0. 

Inch. 
0. 

Tnitial  load. 

Elastic  limU  (not  well 
defined). 

.000050 
. 000050 

.'ooooso" 

0. 

Ten  silo  stiength. 

1 

General  summary. 

Tensile  strength  per  aquare  inch  of  original  section poonda..  105, 2S0 

Elastic  limit  per  square  inch  of  orij^inal  section  (not  well  defined) do...    56,000 

Eloo^tion  pet  Inch  after  rupture inch..    0.1650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .003025 

K<)dnctiGn  in  diameter  at  point  of  rupture do...        .064 

Keductioninareaafter  rupture,  per  centum  of  original  section^ 27.6 

Position  of  rupture 1"  firomneek 

Character  of  broken  snrfiEMe granular,  radiating  from  a  point  in  the  circumfereiied 

Elongation  o/inoh  sections ^ ".1^".17,''.16/'.2I* 


i 
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Marks,  ^¥.^^ 


No.  3925. 


Diameter,  ^\5S^. 

Sectional  area,  .25  sqaare  inch. 

Gau^red  lengrtb,  4". 


Applied  l4MdA. 


Total. 


Poffn«f«. 

1.200 
2,500 

»,uoo 

7,500 
10.000 
11.250 
12,500 
12,7ftO 
13.000 

13.5(H) 
14,000 
14,500 
15.000 
16.500 
16,000 


sen 


inc 


1,000 
S,  OOO 
lO,  OOO 
20,  000 
30,  000 
40,  OOO 
45.  OOO 

50,  OOO 

51,  O<10 

5::,  OOO 

53,000 
54«000 
5«,000 
58,000 
60,  OuO 
63,  OOO 

ft4,  auo 

1«1«040 


Blonfi^tion 
per  inch. 


Inch. 
J. 

.000125 
.000300 
.000650 
.  0U1025 
.  001375 
.001675 
.001825 
.001850 
.001975 
.  002075 
.002300 
.002925 
.004375 
.OO0i:« 
.007875 
.000375 


SaooeMive 

eloDcation 

per Inoh. 


Inch. 
0. 

.000185 
. 000175 
.004)350 

.  ooo:j75 

.000350 
.000200 
.0i0250 
. OOOOiS 
.  OOO  125 
.WW  100 
. 000225 
.OUUOOO 
.0004o0 
.001750 
.001750 
.001500 


Pemument 
set. 


Inch. 


0. 
0. 


.000025 
.000075 


Snoooflfliro 

permaneut 

•ot. 


Inch, 


0. 


.000025 
.000050 


Remarks. 


Initijdload. 


BlMtio  limit 


Tenifle  strength. 


General  nummary. 

atT«iistii  per  aqiiare  Inob  of  orifdnsi  section pounds..  101,040 

limit  per  Moare  inohof  origins!  section .»..do...    51.000 

per  inon  «fter  mpture inch..    0. 1525 

sr  incb  under  strsin  at  elsstlc  limit do...  .001850 

di»aieter  at  pointof  mptnre ....do...       .  104 

XadoetioB  in  area  after  rapture, per  centum  of  original  section 33.5 

Tawltlon  nf  rnprnrn 2'M5  from  neck . 

Chazaeier  of  broken  snrCaoe granular;  dull  silky  spot 

of  tneb  Motions 'MO,  ".18,  ".23% 'UO 
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Hoop  B^. 
No.  3916. 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inclu 

Ganged  length,  4'^ 


Applied  loadA. 

Eloneatioii 
iwrinoh. 

SaoMMive 

elonntion 

perlnoli. 

PermMieiit 

set 

^noceative 

permaneDl 

set. 

lUmMrkn. 

ToUl. 

PerMUftre 
inon. 

PoundM. 

250 

1,250 

2,500 

6,000 

7,600 

10,000 

11,260 

12,500 

12,750 

13,000  V 

13,250 

13,500 

13,760 

14,000 

14,260 

14,600 

14,750 

16,000 

15,600 

16,000 

16,600 

17,000 

17,600 

26,610 

Pounds, 

1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
45,000 
60,000 
51,000 
62,000 
53.000 
64,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60.000 
62.000 
64,000 
66.000 
68,000 
70.000 
106,440 

Inch. 
0. 

.000200 
.000425 
.000700 
.001050 
.001425 
.001550 
.001776 
.001800 
.  001826 
.001S75 
.001960 
.0020.5 
.002100 
.002200 
.002375 
.002550 
.002876 
.004125 
.005760 
.007425 
.008950 
.010300 

Inch. 
0. 

.000200 
.000225 
.000275 
.000350 
.000376 
.000126 
.000225 
.000025 
.000026 
.000050 
.000075 
.000075 
.000075 
.000100 
.000175 
.000175 
.000325 
.001260 
.001626 
.001675 
.001625 
.001350 

Inch. 
0. 
0. 

Inch. 
0. 

Tnitiidload. 

SImUo  limit 
Tensile  streagth. 

.000075 
.000076 

.000076 
.  0. 

...<.>....«. 

General  summary. 

TenaileitreiiictbpeTiqaareindhof  orieinalseotion pomidt..  W4M 

XllMticlimit  per  Bqnare  inch  of  original  seotion do...    67,000 

Blonipition  per  inon  after  nxptnre .-. Inoh..    flLl47S 

Slongation  per  inch  under  strain  at  elasticlimlt do...  .002200 

Reduction  In  diameter  at  point  of  raptnre *. do...       .094 

Redaction  in  area  after  rapture,  per  oentam  of  original  section 30.6 

Position  of  mptare 2".56  from  neck 

Gharaeter  of  brolcen  sorface granular;  sillnr  eooentrie  spot 

Elongation  of  inoh  sections i'.l6,".n^"JB*,^M 
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Gas  Check. 
No.  3816. 


I>iameter,  ''.504. 

Soctional  area,  .25  sqaare  inch. 

Gaaged  length,  3''. 


^ppliAdloiida. 

SlfMintiOB 

perlnoh. 

SaooeiaiTe 

elongation 

porlnch. 

Mi. 

SoooeasWo 
permuient 

TUmnrVs. 

ToteL 

Parnoare 

250 
1.250 

7  500 

1«000 
6^000 

1J.0OO 
80. 000 
50.000 
80.000 
70.000 
71.000 
73,000 
78,000 
74.000 

'n.ooo 

70^000 
77.000 
78.000 
80.000 
88.000 
84.000 
88^000 
88^008 
181^840 

JneA. 
0. 

.080100 
.800200 
.800887 
.001808 
.001833 
.002300 
.008300 
.002333 
.O0Si333 
.002387 
.002400 
.002633 
.002833 
.002833 
.803500 
.004833 
.006600 
.807000 
.008800 

Inek. 

Ol 

.800100 
.000100 
.000087 
.000738 
.000333 
.000887 

0. 
.000C33 

a 

.800034 

.000033 
.000233 
.000200 
.000100 
.000507 
.000833 
.001107 
.001500 
.001000 

0. 
0. 

Inch. 
0. 

InitUdUMd. 

Slastic  limit 
TADfiile  strengtb. 

17  SMI 

0. 

0. 

17  790 

laooo 

1%2S0 
UL9O0 
181*790 
1»;000 
191  S50 
19.990 

aoCooo 

31,990 

•**•"■*"*" V 

General  Bummary, 

_     per  iqaare  Inoh  of  original  aeotiott potmcls..  133,810 

par  aqnue  inch  of  original  aeotlon do*...    76,000 

inch  nfler  raptare inch..    0.1209 

inch  under  a&nin  at  alaaticlimit do...  .00*2400 

ia  diameter  at  point  of  mptare do...      0.064 

te  aiea  after  mptnzek  per  eentnm  of  original  section 21.4 

arf  rupture 1".29  fk-om  DOck 

of  Diekenanrfhee...... granular;  tfUkv  apotnear  the  oircumference 

of  ftneh  aaotloM......... .'. ".06.  ".18*, 'M2 
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No.  3817. 


Marks,  ^^^.^^^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Gk^nged  length,  3''. 


Applied  loads. 

Sloncation 
per  Inch. 

Saocenive 

eloDsatioii 

perlnoh. 

•et 

Saooemire 

permaaeiit 

•et. 

Bemarka. 

ToUL 

Per  Mnare 
incii. 

Poundt, 

250 

1,260 

2,500 

7,600 

12,500 

15.000 

17.500 

17.760 

18,000 

18,260 

18.750 

19.250 

19,750 

20,250 

20.750 

32,420 

Fwnds. 
1.000 
6,000 
10.000 
80,000 
50,000 
80,000 
70,000 
71,000 
72,000 
73,000 
76,000 
77,000 
79,000 
81.000 
83,000 
129,880 

Inth. 

0. 

.000187 
.000838 
.000967 
.001800 
.001933 
.002500 
.002838 
.002800 
.002967 
.003367 
.004107 
.005000 
.006033 
.007000 

0. 

.000187 
.000168 
.000634 
.000633 
.000333 
.000567 
.000133 
.000167 
.000167 
.000400 

.eooaoo 

.000833 
.001033 
.000QA7 

8. 

0. 

Inek. 
0. 

Initial  load. 
Elaaiio  Unit. 

Tensile  strengtii. 

0- 
.000290 

"'".'oooibo" 

■••*••**•** 

Oeneral  $ummary. 

Tensile  Btrength  per  aqnare  inch  of  original  section pounds..  129. 

Elastio  Uinit  per  square  inch  of  originsl  section .......do...    79. 

Eloogation  per  Inon  after  rupture inch..    0.1 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  pw  centum  of  original  section 

Position  of  rupture ".75ftnDmn( 

Character  of  broken  snr&oe granular,  silky  oen 

Elongation  of  ineh  seoUona ",99^  '"^  " 


:j 
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13-IHCH  B.  L.  MORTAB,  HO.  3. 
Trunnion  Hoop. 


No.  8824. 

Diameter,  ^564. 

Sectional  area,  .25  aqnare  inch. 

Ganged  length,  4''. 


f 


Api»liedlMds. 


ToUL 


Parniiare 
inca. 


1,000 
5,000 
10.000 
20.000 
80.000 
40.000 
46,000 
48,000 
41^000 
60,000 
61,000 
61^000 
83.000 
64,000 
96,000 
68,000 
67,000 
50,000 
81,000 
6Sio00 
86^000 
87,000 
106^040 


per  mob. 


Inch, 


0. 


.000150 
.000326 
.00067S 
.001025 
.001876 
.001550 
.001725 
.001775 
.001800 
.001860 
.001025 
.002000 
.002075 
.002200 
.002826 
.002475 
.002050 
.004175 
.005525 
.007050 
.008826 


Saooatslve 

elongAtlon 

perlBoh. 


Inch, 
0. 
.000150 
.000175 
.000350 
.000350 
.000360 
.000175 
.000176 
.000050 
.000026 
.000050 
.000075 
.000075 
.000075 
.000125 
.000125 
.000150 
.000475 
.001225 
.001350 
.001526 
.001575 


Permaoent 
set. 


Inch. 


0. 

0. 


.000050 
.000076 


SnooMsiTe 
permanexit 

aet 


0. 


Inch. 


.000050 
•000025 


Kemarks. 


InitUI  load. 


Elastle  limit 


TeDfllle  strength. 


I^JTSVB  POT  aqvara  iBeh  of  original  section ponnile. 

2?ivliBllp«raqaaxeineh  of  original  seoitoD :....do.. 


ipviaeaaftormptare.J inch 

I  par  Ineb  under  nrain  at  elastic  limit do 

^^        ii  diaaaoternt  point  of  mptoTa do 

f^Mon  in  ama  nftfltr  mptare,  per  centum  of  original  section 

'ittttai  of  mptora I'MO  from  ueck 

jfA«aeter  of  broken  anrfiaoe •.. granular 

AWVatioBoflaehMctlona ".18*.  ".18,  Ml,  ".00 


105,040 

54.000 

0.1325 

.002075 

.074 

24.0 


■r  » 


r\ 


amBm^aemm. 
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Hoop  Ap, 

No.  3920. 

Marks,  "^,^^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Gaaged  length,  4'^ 


Applied  loftds. 

Elongation, 
per  inch. 

Sacoewire 

elongation 

perlnch. 

Permanent 
set 

Sacoeeeive 

permanent 

•et. 

Bamarka. 

ToUL 

Peraqoare 
inon. 

PottncU. 

250 

1.250 

2,500 

5.000 

7.500 

10,000 

11.250 

12.500 

12,760 

13,000 

13,250 

13,500 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,600 

16.000 

16,500 

17,000 

17,600 

27.«00 

Potttulf. 
1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
46,000 
60,000 
61,000 
52,000 
68,000 
64,000 
65.000 
66.000 
67,000 
58,000 
60,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
111.200 

XimA. 
0. 

.000150 
.000300 
.000650 
.001000 
.001400 
.001525 
.001700 
.001750 
.001776 
.001826 
.001876 
.001925 
.001075 
.002025 
.002160 
.002275 
.002536 
.003150 
.003050 
.005100 
.006450 
.007926 

Inehm 
0. 

.000160 
.000150 
.000350 
.000350 
.000100 
.000126 
.000175 
.000050 
.000025 
.000050 
.000050 
.000050 
.000050 
.000050 
.000125 
.000125 
.000250 
.000625 
.000800 
.001150 
.001860 
.001475 

Inch, 
0. 
0. 

Inch,   . 
0. 

Initial  load. 

Slaetlo  limit. 
Tenaile  strength. 

0. 
0. 

Getutral  sumtnary. 

Tensile  strength  per  square  inch  of  original  section pounds..  111.200 

Blastio  limit  per  square  inch  of  original  section do...    S7«000 

Elongation  per  inon  after  mptore ...ineh..    0.1275 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .00X126 

Seduction  In  diameter  at  point  of  rupture do..^.       .064 

Seduction  in  area  after  rupture,  per  centum  of  original  section 17.6 

Position  of  rupture I'MOIW 

Cbaraeter  of  broken  snrfhoe • granular,  idlky  e 

Elongation  of  inch  setttiona «'.in,''.6e^^vU''. 
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Hoop  A5. 
Fa  3857, 


Harks,    ^  ^  §•  ^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Gauged  lengtb,  4,". 


Appu^a 


Total. 


1.2&0 

2>5ue 

6,000 

7,600 
Itt^OOO 
11,250 
12.500 
12,700 
13.000 
U.250 
13.S0O 
13,750 
14.000 
14.230 

14,500 

14,  TOO 
1&.000 

15.  250 
15. 500 
15,750 
10.2SO 
10.750 
17.280 
17,750 
1&.260 
20,510 


men. 


r.000 

ft,  000 

10,000 

90.000 

30.000 

40,000 
46,000 
00,000 
6U000 
08,000 
68.000 

65,000 
60.000 
57,000 
58,000 
50.000 
00,000 
01,000 

02.000 

03.000 
06,000 
07.000 
00, 000 
71,000 
73.060 
100,040 


Eloncation 
perlnoh. 


Inck, 
0. 

.000050 
.000175 
.000525 
.000875 
.001250 
.001400 
.001575 
.0C1600 
.001625 
.001050 
.001725 
.  001775 
.001800 
.U01825 
.001875 
.001950 
.002000 
.002100 
.  002-250 
.002tf25 
.003375 
.005875 
.007875 
.000760 
.001025 


Saccesflire 

elongation 

per  inch. 


hxek, 
0. 

.000050 
.000025 
.000350 
.000350 
.000375 
.000150 
.000175 
.000025 
.000025 
.000025 
.000075 
.000050 
.000025 
. 000025 
.000050 
.000075 
.000050 
.000100 
.000150 
.000375 
.000750 
.002500 
.002000 
.  001875 
.001875 


Pennan«nt 
set. 


SucoeMive 

permaoent 

set. 


IfUik^ 


0. 
0. 


0. 
0. 


iMh, 


0. 


Bemarka. 


Initial  load. 


Elastic  limit 


Tensile  atrmf^h. 


General  summary, 

■treactlipM^iq^iareinoh  of  original  section pounds..  108,040 

limit  per  sqnare  inch  of  orlglnalseoUon do...    00,000 

per  incn  after  raptnre inch..    0.1725 

per  inch  ander  strain  at  elastic  limit do...  .002000 

lbieii»crtUm  fa  diameter  at  point  of  rapture do...       .134 

B«doetioii  In  area  after  rapture,  per  centum  of  original  section 41.9 

of  rnptare 9".20  firom  neck 

of  nroken  sorfkoe nlky,  intwspersed  with  granular  metal  at  the  circumference 

■eetioBa ''.0W.22,  ".38*,  MO 


r 
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Hoop  Bi. 

No.  3840. 

Marks,  i*¥.?»^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4'^ 


Applied  ioAds. 

Elonsftiion 
per  Inch. 

Baooeaoive 

eloneation 

perlnch. 

Permanent 
set. 

Saccesslve 

permanent 

aet 

Bemarks. 

TotoL 

PerMoare 
inoA. 

Pound*. 

260 

1,250 

2,500 

5.000 

7,500 

10,000 

11,260 

12,600 

12,750 

18,000 

18,260 

18,600 

13,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,600 

lOiOOO 

lOfOOO 

17,000 

17,500 

27,040 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30.000 
40.000 
45,000 
60,000 
61,000 
62,000 
6.3,000 
54,000 
65,000 
50,000 
67.000 
68,000 
60,000 
00,000 
02,000 
04.000 
00.000 
08,000 
70,000 
108,100 

Inch. 
0. 

.000125 
.000300 
.000660 
.001000 
.001375 
.  001525 
.001750 
.001800 
.001825 
.001850 
.001000 
.001900 
.002000 
.002025 
.002150 
.002250 
.002360 
.0026*26 
.003200 
.004950 
.000750 
.008526 

0. 

.000126 
.000175 
.000350 
.000350 
.000376 
.000150 
.000225 
.000060 
.000025 
.000025 
.000050 

0. 
.000100 
.000025 
.000125 
.000100 
.000100 
.000275 
.000575 
.001750 
.OOIKOO 
.001776 

Inch. 

Inch. 

Initial  load. 

Elastle  limit 
Tensile  sirenfith. 

0. 
0. 

............ 

•*•••*•••*■• 

1 

General  summary. 


Tensile  strength  per  square  inch  of  orislnal  section ponnda . . 

Elastic  limit  per  sqnare  inch  of  originsl  section do  .. 

Elongation  per  inch  after  mptnre inch. . 

Elongation  per  inch  nndor  stndn  at  elastic  limit do... 

Bedoetion  in  diameter  at  point  of  ruptnre do... 

Bednetion  in  area  after  mptare,  per  centum  of  original  section 

Position  of  mptare 9"  from  neck 

Character  of  hraken  surface granular  at  circumference  60  per  cent;  silky  center 

Elongation  of  l&oh  iMstiona 'M0^''.a8*,*'a4^''ai 


108.100 

57.000 

0.1575 

.002025 

0.104 

38.5 
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Hoop  B3 
No.  3927. 


881 


Marks,  "^,%^« 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4''. 


AppHed  IcMuIs. 

Elongation 
per  mcb. 

Saoceaslre 

eloDjiration 

per  inch. 

Permanent 
set. 

SuoceiisiTO 

pemianeot 

set. 

Bemarks. 

ToUL 

Per  Hqaare 
inch 

Paunda. 

250 

1.230 

2,500 

5,000 

7.500 

10,000 

11.250 

12.500 

12,750 

13.000 

13,250 

13,500 

13,750 

14.000 

14,500 

15.000 

16).  500 

16.000 

16.500 

27,090 

Pounds. 
1,000 
6.000 
10.0(10 
20,000 
80,000 
40.000 
45^000 
50.000 
61.000 
52,000 
63.000 
54,000 
6^000 
66,000 
68.000 
60.000 
62,000 
64.000 
66,000 
108,360 

/nefc. 

0. 

.000100 
.000276 
. 000575 
.000975 
.001275 
.001450 
.001700 
.001725 
.001750 
.0018^5 
.  001975 
.002125 
.002300 
.002850 
.003875 
.  005175 
.006525 
.008000 

Ineh. 
0. 

.000100 
.000175 
.000300 
.000400 
.000300 
.000175 
.000250 
.000026 
.000025 
.000076 
.000150 
.000150 
.000176 
.000550 
.001025 
.001300 
.000350 
.001475 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 

Tensile  strength. 

1 

0. 

0. 

\ 

•      General  mimmai'y. 

Tewrfle  strength  per  sqnsre  inch  of  original  section poonds..  108,360 

Slaatielimit  per  sauare  inch  of  original  section do. ..    63,000 

Xloagation  per  inch  after  saptore inch..    0.1500 

Xlfragailom  per  inch  nnder  s^ain  at  elastic  limit do...  .001825 

Badoetion  In  diameter  at  point  of  mptare do...       .084 

Sednctkn  In  area  after  mptare,  per  oentnm  of  original  section 27.6 

Poiltkmof  raptnre. l".30from  neck 

of  broken  snrfaoe grannlar,  silky  center 

ofinchaeotiona.... ".17,  ".22*,  ".U,  ".10 


:2».r..  .^sp-     ^ 


r> 


■^^^^1^ 
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12-IirCH  B.  L.  MOETA&,  SO.  4. 
Hoop  A^ 


:So.  3876. 

Marks,  «^,^^' 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4^^ 


Applied  loftdfl. 

BloDiciitlon 
perijQob. 

Sncce«aive 

eloDKatiou 

per  inch. 

Permanent 
aet. 

SacoeMiye 

permanent 

set 

Bemarks. 

TouL 

Per  8<ia»re 
inoL 

Pound*. 
250 
1.260 
2.500 
6,000 
7,500 
10,000 
11.250 
12,600 
12,760 
13,000 
13,260 
13,500 
13.750 
14.000 
14.250 
14,500 
14,750 
15.000 
15,250 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
26,060 

Found*. 

1,000 
6.000 
10,000 
20,000 
30,000 
40.000 
45,000 
50.000 
51.000 
62,000 
63,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
107,920 

Inch. 
0. 

.000126 
.000250 
.000.V25 
.000825 
.001125 
.  001325 
.001525 
.001550 
.  001575 
.001025 
.001675 
.001726 
.001775 
.001825 
.001875 
.  001925 
.  002050 
.002175 
.002450 
.003625 
.005075 
.007000 
.008025 
.010250 

Inch. 
0. 

.000125 
.000125 
.000275 
.000300 
.000300 
.000200 
.000200 
.000025 
.000025 
.000050 
.000050 
.000050 
.000050 
.  000050 
.000050 
.  000050 
.  000125 
.000125 
. 000275 
.001175 
.001450 
.001925 
.001625 
.001625 

Inch. 
0; 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

«  ^m  «*«••«•* 

General  sttmmary. 

Tensile  strength  per  square  inch  of  original  section.. pounds..  107,990 

ElMticllmit per stiuare inch  of  original  section do...    SA,000 

Elongation  per  inch  after  ruptare inch..    O.140O 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0019S5 

Reduction  in  diameter  at  point  of  rupture ...do...        .064 

Keduction  in  area  after  rupture,  per  centum  of  original  section S7.6 

Position  of  rupture 1".50  f^m  naok. 

Character  of  broken  surface granular,  dull  silky  center 

Elongation  of  inch  sections ".09,  ".IS^  ".S*,  ".12 
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Hoop  Ai. 
Ko.  3879. 


Marks,  "¥,^^ 

Diameter,  ''.564. 

SectioDal  area,  ,25  aqnare  inch. 

Gauged  length,  4/'. 


AppBcd  loads. 

per  Inch. 

SoooeMtre 
elonsatioD 
p«rlnoh. 

Penn*neiit 
set. 

SaooeMtTtt 
pennaaent 

Bemarks. 

T»teL 

FwraqoAre 
inch. 

Fmmd*. 
250 
1.250 
2.500 
6,000 
7.600 
10,000 
11.250 
19,500 
12,760 
13,000 
13.250 
13,500 
13»7«0 
14,000 
14.230 
K500 
14,750 
16^000 
15^260 
16^500 
16^060 
161 500 
17.600 
17.500 
16^600 
28^800 

JPPIOMtt. 

1,600 
8^000 

10,000 
20.000 
30.000 
40,000 
46^000 
60,000 
61«00O 
62,000 
68,000 
64,000 
56,000 
66,000 
57,000 
58^000 
50.000 
08,000 
O.OUO 
02.000 
64,000 
66,000 
68.000 
70,000 
72,060 
107,560 

Inch, 
0. 

.000126 
.000350 
.000750 
.001100 
.001450 
.001600 
.001775 
.001800 
.001850 
.001900 
.001925 
.001975 
.002050 
.002125 
.002200 
.002250 
.002450 
.002650 
.063150 
.004250 
.006100 
.008025 
.009750 
.011250 

Inch. 
0. 

.000126 
.000225 
.000400 
.800350 
.000350 
.000150 
.000175 
.000026 
.006050 
.000050 
.000026 
.000050 
.000075 
.666075 
.000075 
.000050 
.000200 
.000200 
.000500 
.001100 
.001850 
.001925 
.001725 
.001500 

Inch, 
0. 
0. 

Inek. 
0. 

InltiftI  load. 

Klastio  limit 
Tensile  strength. 

.000076 
.000075 

.000075 

■* 

...•«•.«.«•. 

General  eummary, 

tftccBfcth  per  sqnsre inch  of  oriffinal  section  pounds..  107,560 

Hmlt  per  sonars  Saoh  of  ori£inu  section do...    59,000 

per ison  after mptue inch..    0. 1650 

per  inch  njHler  strain  at  elastic  limit • do...  .002250 

in  diameter  at  point  of  raptnre do...       .104 

in  area  after  mptnre^  per  oentom  of  original  section 33.5 

of  roptnrs 2"  fh>m  neck 

of  bfokoi  snrftoe grannlar,  silky  center 

of  inch  sections ".09,^28*,^15^'M0 
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Hoop  B*. 

JS^o,  3883. 

Marks,  ^^^o^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  M'. 


Applied  loads. 


ToUl. 

Per  nqnare 
incD. 

Poufuff. 

Potind«. 

250 

1,000 

1,250 

5,000 

2.500 

lo,uoo 

5,000 

20,000 

7,500 

30.000 

10,000 

40.000 

11,250 

45,000 

12^600 

50,000 

12,750 

51,  000 

13.000 

52,000 

13,250 

53,000 

13,500 

54,000 

13,750 

55.000 

U,000 

56,000 

14,250 

57,000 

14,500 

58,000 

14.750 

50,000 

15,000 

60,000 

15.500 

62,000 

16,000 

64,000 

16^500 

66,000 

17.000 

68,000 

17,600 

70,000 

25,980 

103»920 

Elonntioo 
per  inoh. 


IntK. 
0. 

.000075 
.000200 
.00050C 
.000850 
.001200 
.001325 
.001500 
.001550 
.001600 
.001650 
.001700 
.001750 
.001825 
.001900 
.002026 
. 002150 
.  002450 
.008700 
.005400 
.007875 
.008875 
.010625 


SaeceBsive 

elongation 

perlnch. 


/ttcA. 
0. 

.000075 
.000125 
.0OU300 
.000350 
.000350 
.000125 
.000175 
.000050 
.000050 
.000050 
.000050 
.000050 
.000075 
.000075 
.000125 
.000125 
.000300 
.  001250 
.001700 
.001975 
.001500 
.001750 


Permuient 
set 


Inch, 


0. 

0. 


0. 
0. 


SaoceniTe 

permanent 

set. 


Imk, 


0. 


fiemarlcB. 


Initial  load. 


Elastic  limit. 


Tensile  strength.    * 


(?eA6ra/  mmmary. 


V 


Tenaile  strength  per  sqnare  inch  of  oricinal  section.. pounds..  168,029 

Elantic  limit  per  so uare  inoh  uf  original  section do...    67.000 

Elongation  ptsr  inch  after  rupture — Inch..     0.11S6 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OOIM 

Kcduction  in  diameter  at  point  of  rupture do...      0.114 

liodiiction  in  area  after  rupture,  per  centum  of  original  section 0IL4 

Po8ition'of  ruptoro <. 'MSfriMniieck 

Character  of  broken  surface aill^y,  interBperaed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".10,  ".30*,  "a8|".Ii 


la-INCH   B.   L.   RIFLKD   MORTARS. 


385 
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Hoop  B5. 

No.  3877. 

Marks,  »¥,o*^ 
Diameter  ''.564 

SectioDal  area,  .25  square  inch. 

Gauged  length,  4f\ 


Applied  loftds. 

Elonntion 
p«ruieh. 

SaooeMive 

elongfttion 

perlnoh. 

Pennanent 
set. 

SnoceiiaiTe 

permaDent 

set 

ReniArks. 

ToUL 

Pertdiun 
Incn. 

Pommda, 
290 

1,3M 
2,500 
9^000 
7,900 
ROOO 
11,250 
12,500 
12.790 
13,000 
13;  290 
13.900 
13,790 
14^000 
14^290 
14,900 
14.190 
19.000 
19^290 
19,900 
19,790 
16;  000 
1^500 
17,000 
17.500 
19,000 
161900 
37.190 

Poundi. 

l.oro 

9.000 

10,000 

20,000 

40,000 
45.000 
90.000 
91,000 
58,000 
93,000 
94.000 
56,000 
99,000 
97,000 
98.000 
06;  000 
66,600 
01,000 
02.060. 
68,000 
64,000 
66.600 
06^000 
70,000 
72; 000 
74,000 
166,760 

a 

.000075 
.000250 
.000575 
.000000 

.001225 
.001400 
.001575 
.001600 
.001660 
.001675 
.001700 
.001725 
.001775 
.001825 
.001825 
.001875 
.001025 
.002000 
.002125 
.002250 
.002500 
.003600 
.005U75 
.007325 
.009000 
.010750 

Inch, 

0. 

.000075 
.000179 
.000229 
.000329 
.000325 
.000175 
.000175 
.000025 
.000060 
.000025 
.000026 
.000029 
.000050 
.000050 

0. 

.000050 
.000050 
.000075 
.000125 
.000125 
.000250 
.001000 
.UOMTS 
.001950 
.001079 
.001760 

/ficJL 
0. 
0. 

Inch, 

0. 

Initial  load. 

Elastio  limit 
Tcusile  streogth. 

.000050 
.000050 

.000050 
0. 

Q$nerdl  tummary, 

■i  wgth  per  oqiiTB  Inch  of  original  aection poanda..  108.760 

limit  per  aaaareineh  of  original  section do...    61,000 

per  incn  after  mptare inch..      .1826 

per  inch  under  strain  at  elastio  limit do...  .002000 

Bednetionia  diameter  at  point  of  rapture. do...       .104 

Bedoctloii  in  area  after  rupture,  per  centum  of  original  section 83.9 

PoaMaaof  rupture 2"  from  neck 

Chancter  of  broken  surface ! .granular;  silky  center 

EloBfsatioMofinchsectiona. ".06,  ".14, ''.27*,  ".87 

H.  Ex.  165 25 


C 


N 
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Teunnion  Hoop, 


No.  3876. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4''. 


Applied  loads. 

Xloontkm 
per  Inch. 

SoooeaaiTe 

eloDffation 

perlneh. 

Ponoanent 
•et. 

Saeceaalye 

permanent 

■et 

1 

Total. 

Per  aaaare 
inco. 

Poundt. 

250 

1,250 

2,500 

5.0U0 

7,600 

10,000 

11,250 

12,000 

12,500 

12,750 

18.000 

13,260 

18.600 

18.750 

14000 

14.250 

14,500 

14»760 
16.000 
16.260 
15,600 
16.000 
16,500 
17,000 
17,500 
18.000 
20,680 

Poundt. 
1,000 
6,000 
10,000 
20.000 
30,000 
40,000 
45.000 
48,000 
50,000 
51,000 
SS.000 
63,000 
64,000 
56.000 
56,000 
67,000 
68,000 

50,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
106;  320 

Inch, 
0. 

.000075 
.000225 
.000576 
.000975 
.001226 
.001350 
.001475 
.001575 
.001600 
.001625 
.001075 
.001700 
.001726 
.001800 
.001825 
.001875 

.001975 
.002050 
.  002150 
.002375 
.003400 
.  005300 
.  0008;5 
.008b^ 
. 010700 

Inch. 
0. 

.000075 
.000150 
.000360 
.00C40O 
.000250 
.000126 
.000125 
.000100 
.000025 
.000025 
.000050 
.000025 
.000025 
.000075 
.000025 
.000060 

.000100 
.000075 
.000100 
.000225 
.001025 
.001900 
'  .001525 
.002000 
.001875 

Inch, 
0« 
0. 

IndL 

0. 

Initial  load. 

Elastio  limit  not  well 
defined. 

Tenaile  atrenffh. 

0. 
0. 

O^merdl  aummaqf. 

Tensile  atrengih  per  square  inch  of  otiffinalaeotlon ponada..  lOt^W 

Elastio  limit  per  s<raare  inch  of  original  section,  not  weli  defined do...   6&MI 

Elongation  per  incb  after  mptoie inch..    Mttl 

Xlongation  per  inch  nnder  strain  at  elastic  limit do...  .OOlon 

Reduction  in  diameter  at  point  of  rupture do...       .104 

Seduction  in  area  after  rupture,  per  centum  of  original  section n.5 

Position  of  rupture 9".20  fhm  neck 

Character  of  broken  surface granular;  ailky  center. 

Elongation  of  inch  sections ".M^  ".ISy  "  21*,  "»11 
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Gas  Ghbok. 

iro.3880. 

Marks,  «^x%^« 
Diameter,  '^564. 
Bectional  area,  .25  square  inch. 
Croaged  length,  8''. 


Applied  UmOA. 

SlongatioD 
per  mch. 

SoceeasiVe 

fllongation 

per  inch. 

Permanent 
set. 

SaoeeMiye 

permanent 

set. 

Bemarka. 

r<^     *'*?.X*" 

250 

1^  ^ftft 

I'oundt. 

1.000 

• 

Inch. 
0. 

.000167 
.000367 
.001033 
.001733 
.002067 
.002500 
.002567 
.002000 
.003633 
.002700 
.002767 
.002867 
.002967 
.003100 
.003233 
.003433 
.003567 
.OO'JSOO 
.004133 
.004400 
.005100 
.006133 
.007200 

Inch, 
0. 

.000167 
.000200 
.000666 
.000700 
.000331 
.0OU433 
.000067 

.oooorra 

.000033 

.000067 

.000007 

.  000100  ^ 

.000100 

.000133 

.000183 

.000200 

.000134 

.000233 

.000383 

.000267 

.000700 

.001033 

.001067 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastlo  limit  not    well 
defined. 

Tensile  strength. 

«000     1          10,000 

u;soo 

1S.O0O 
17,600 
17,780 
18,000 
18.290 
18.900 
18.750 
10.000 
1ft.  2SO 
M900 
10,790 
2B.O0O 
20^290 
20.500 
2D,7SO 
21,000 
21,500 
22.000 
22,500 

o«.8a» 

50.000 
OO.OOO 
70.000 
71,000 
72;  000 
72.000 
74,000 
75.000 
70.000 
77.000 
78^000 
70.000 
80.000 
81.000 
82.000 
83.000 
84.000 
88.000 
88.000 
00.000 
128^060 

• «.     •  •  • 

.000067 
.000133 

.000067 
.000066 

" 

General  eummary, 

per  aqaareineh  of  original  aection pounds..  188,  (^ 

limit  per  Maare  inch  of  orixinaTaeotioii.  not  well  defined •. do...    75,000 

inon  s^ler  mptare «....inoh..      .1233 

._  inoh  under  strain  at  elaatio  limit do...  .002767 

in  diMQ'eter  at  point  of  nqptnre do...       .054 

in  mre*  aftermptare,  per  centum  of  original  section 18.8 

of  Toptnre ".75  fVom  neck 

of  broken  aar&ee granular;  doll  spot  at  the  circumference 

of  ioclft  aeefclou ".14*.  ".07,  ".06 


r\ 


nvpMHiWI 
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No.  3881. 


Marks,  ^2  W^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3'^ 


Applied  loads. 

Blongation 
per  inch. 

Saocessire 

elonpration 

per  inob. 

Permanent 
set. 

Success  ive 

permanent 

set. 

Remarka. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,260 

2,500 

7,500 

12.600 

15,000 

17,500 
17,760 
18,000 
18,250 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
83,020 

Pounds. 
1,000 
5,000 
10.000 
30,000 
50.000 
60.000 

70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
132,080 

Inch. 
0. 

.000133 
.000333 
.001000 
.001767 
.002067 

.002900 
.003067 
.003233 
.003467 
.003700 
.004467 
.005333 
.  006:133 
.007233 
.008500 

Inch. 
0. 

.000133 
.000200 
.000667 
.000767 
.000300 

.  0008:13 
.000167 
.  000166 
.000234 
. 000233 
.  000767 
.00(^66 

.  ooiooo 

.000900 
.001267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elasticlimlt  below  70,000 
pounds  per  square  inch. 

Tensile  strength. 

.000067 
.000400 

.000067 
.000333 

'••"••  •••••• 

••■     •»•■•**• 

...... ...... 

............ 

General  tummary. 

Tensile  strength  per  square  Inch  of  original  section.. pounds..  132,080 

Elongation  per  inch  after  rupture inch..      .0933 

Reduction  in  diameter  at  pomtof  rupture do...       .054 

Reduction  in  area  after  rupture,  per  centum  of  original  section 18.3 

Position  of  rupture - 1".50  from  neck 

Cliaraoter  of  broken  surface granular;  dull  spot  at  the  ciroumference 

Elongation  of  inch  sections ".06^  ".15%  ".07 
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12-nrCH  B.  L.  KO&TAB.  NO.  6. 
Hoop  A^ 


No.  3899. 

Diameter,  "•504. 

Sectional  area,  .25  square  IdcIl 

Gauged  length,  4". 


Api»]iad  loadi 


TotaL 


nJcli 


UU3 


250 
1,250 
2,500 
&.00O 
7,500 
10.000 
11.250 
12.500 
12.750 
13.000 
1%2S0 
13.6O0 
13»750 
14,000 
M.2S0 
14.750 
U.250 
1%750 
16.2S0 
ie»7S0 
24,880 


1,000 
5.  OOO 
lO.UOO 
2O,000 
30,000 
4O.000 
45,000 
50,000 
51,00O 
52.000 
53.000 
54.0OO 
55,000 
56.000 
57,000 
50,000 
61,000 
63,000 
65.000 
67,000 
M,&30 


ElonipRtion 
per  inoh. 


Ituh. 
0. 

.000150 
.000250 
.0U0Q25 
.000025 
.001250 
.001423 
.001625 
.001050 
.001675 
.001700 
.001725 
.  001650 
.001975 
.  OC2200 
.  002675 
.0042.50 
.006450 
.008625 
.010500 


SacceMiye 

elongation 

per  Inch. 


Jneh. 
0. 

.000150 
.000100 
.000375 
.000300 

.ooo:i2S 

.000175 
.000200 
.000025 
.000025 
.000025 
.000025 
.000025 
.000123 
.000225 
.00O47n 
.001,575 
. U02200 
.0U2175 
.001875 


Permanent 

set. 


Jnoh. 


0. 


0. 
0. 


Successiye 

permanent 

set^ 


Inch. 


0. 


Remarka. 


Initial  Io%d. 


Elastic  limit. 


Tensile  atrengtb. 


General  summary, 

,  ntnngOi  per  square  inoh  of  original  section poands..    09,620 

tfr— »<«:  per  square  inch  of  original  section do...    54,000 

IBwDAation  per  incn  after  rnptare .inch..      .1650 

JCkoaeati***^  V^^  Inch  luider  strain  at  elastic  limit do...  .001725 

SadnctioiK  in  diameter  at  point  of  rupture do...       .114 

Br^nctioi*  in  area  after  rupture,  per  centum  of  original  section 36.4 

p^eUkm  of  raptare I".  85  from  neck 

[cr  of  broken  surface granular,  silky  center 

a  at  men  necuous. •■■•■•••■•«■■••■•■•*■••■•••••■«*.■*■.•••,■«••*■■••■«*•    .vsi    .^'i    .oo  i    .x 


r 
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Hoop  A. 
No.  3975. 

Diameter,  '^504. 

Sectioual  area,  .25  square  inch. 

Oaaged  leugtb,  4''. 


Applied  loads. 

Elongation 
perlncli. 

SnocessiTe 

elonntlon 

perlnoh. 

Permanent 
set. 

SncoeMiye 

pemuuient 

seL 

Total. 

Per  Ml  u  are 
iucD. 

Foundt. 

250 

1.250 

2,600 

6,000 

7,500 

10,000 

11.260 

12,500 

12.760 

13,000 

13, 250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,600 

17,000 

17.600 

26,290 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
58,000 
5P,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
101. 160 

Jneh. 
0. 

.000125 
.000176 
.000450 
.  000776 
.001075 
.  001275 
.001500 
.001550 
.001575 
.001600 
.001650 
.  0017U0 
.  001775 
.001800 
.  001000 
.OOJOOO 
.  002176 
.003375 
.005000 
.007375 
.000200 
.  011375 

Inch. 
0. 

.000125 
.000050 
.000275 
.000325 
.000300 
.000200 
.000225 
.000050 
.000025 
.000026 
.000050 
.000050 
.000075 
.000025 
.000100 
.000100 
.000175 
.001200 
.001625 
.002375 
.001825 
.002176 

Inch. 
0. 
-.000050 

Inch. 
0. 
-.000050 

Initial  load. 

Elastic  limit. 
Tensile  strengU^ 

-.000076 
-.000076 

-.000025 
0. 

*  * 

General  tummary. 


i7,MI 
•.lOS 


TensUe  stren^h  per  square  inch  of  ori|{inal  section poonds 

Elastic  limit  per  sqnare  inch  of  origixiid  section do. 

EloDgation  per  Inon  after  mptnre Inoh 

ElougatioD  per  inch  under  strain  at  elastic  limit ...do. 

Redaction  in  diameter  at  point  of  rapture .do. 

Reductiun  in  area  after  rapture,  per  centam  of  original  section 4L9 

Position  of  raptare 1''.50  from  nsok 

Character  of  broken  surfiMse Bilkj,  in  part  interspersed  with  granular  metal 

Elongation  of  inoh  sections ".14,  ".82*,  ".lib  "J* 


m 
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Hoop  B5. 

No.  3923. 

Marks,  "¥,%»• 
I>ia]iieter,  '^564. 
Sectiooal  area,  .25  sqaare  inch. 
Gaa£^  length,  4'^ 


Ai»plledkMds. 

KloDgation 
perlDoh. 

SaoccMiTe 

elongation 

perlnoh. 

Permanent 
set 

SnoceMive 

pennanent 

aet 

Reinarka. 

Totel. 

Per  aqnAre 

290 

1,290 

3;  900 

BwOOO 

7.  900 

10.000 

11,290 

12,900 

12,790 

la^ooo 

12,290 

12.800 
12,790 
14,000 
14.290 
14,900 
14.790 
15,000 
13v290 
19,700 
10,290 

17,290 
17.790 
27.  010 

PSotnub; 

1,000 
9^000 
10^000 
20,000 
30,000 
40.006 
45,000 
60,000 
61.000 
53.000 
53,000 
64.000 
56,000 
56^000 
57.000 
66.000 
68,000 
60,000 
61,000 
63,000 
65,000 
67.000 
68.000 
71,000 
166.380 

Inch. 
0. 

.000100 
.000300 
.000675 
.001000 
.001375 
.001525 
.001700 
.001760 
.001775 
.001835 
.001860 
.001900 
.001085 
.001075 
.002025 
.002185 
.002225 
.002860 
.002825 
.004375 
.005750 
.007460 
.000500 

0. 

.000100 
.000300 
.000875 
.000326 
.000675 
.000150 
.000175 
.000050 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000050 
.000100 
.000100 
.000125 
.000475 
.001550 
.001375 
.001700 
.002060 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  loaa 

Elantio  limit 
Tensile  strongth. 

.000026 
.000025 

.000025 
0. 

■"""•""•'"** 

General  eummary. 

flftrenKih  per  sqaaxe inch  of  original  section pounds..  108,280 

limit  per  Bonare  inch  of  original  section do...    58,000 

per  inch  after  rnptnre inch..         .17 

per  inch  under  strain  at  elastic  limit do...  .002025 

in  diftmeter  at  point  of  rupture do...       .  104 

in  are*  after  rapture,  per  centum  of  original  section 83.5 

of  rapture l".70from  neck 

of  DTolien  snrflaoe granular,  silky  center 

t  of  iBOh  leetkna ".13,  ".31*,  'U4,  MO 


i 


12-inch  b.  l.  rifled  moktabs. 
Teunnion  Hoop. 

No.  3923. 


/  Marks,  «"xf&" 

I  Diameter,  ".564. 

i'  Sectional  area,  .25  sqaare  inch. 

J  Gauged  length,  i". 


Applied  loAds. 

filoDfration 
per  inch. 

Sacoessiye 

eloDfratioD 

per  inch. 

Pemutnent 
aet. 

Successive 

pemianeiit 

set 

BeiDArkH. 

Total. 

PerMuare 
inoQ. 

PoundM. 

260 

1,260 

2,500 

6,000 

7,500 

10,000 

11.250 

12,000 

12,250 

12.500 

12,760 

13.000 

13.250 

13,500 

13,750 

14,000 

14.250 

14.500 

15,000 

15.500 

16,000 

16.500 

17,000 

24,980 

Pounds. 
1.000 
5,000 
10,000 
20.000 
30,000 
40,000 
46,000 
48,000 
49,000 
60,000 
51,000 
52.000 
63,000 
64,000 
55,000 
60,000 
57,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68.000 
99,920 

Inch, 
0. 

.000125 
.000300 
.000000 
.000925 
.001300 
.001425 
.001550 
.  001576 
.001600 
.001650 
.001700 
.001760 
.001800 
.001850 
.001950 
.002100 
.003275 
.003100 
.005000 
.007250 
.009360 
.  01 0750 

Inch, 
0. 

.000125 
•000175 
.OOOSno 
.000325 
.000375 
.000125 
.000126 
.  000025 
.000025 
.000050 
.000050 
.000050 
.000050 
.000060 
.000100 
.000160 
.000176 
.000825 
.001900 
.002250 
.002100 
.001400 

Inch. 
0. 

a 

Inch, 
0. 

iDliial  load. 

0.  - 

0. 

i.__ 

Elastic  limit 

•••••■•••••• 

Tensile  strenc^h. 

General  autntnarjf. 


Tensile  strcuid^th  per  square  inch  of  orlsinal  section poands. 

Elastic  limit  per  sanare  inch  of  originaTsection ..do.. 

Elongation  per  inoii  alter  rupture ...inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do.. 

Bediictlon  in  area  after  rupture,  per  centum  of  original  section 4Lf 

Position  of  rapture 1".70  fkt>m  neek 

Character  of  broken  surface silky,  in  part  interspersed  with  jcraanlar  metal 


00.090 
56.000 

.1715 
001890 

.1S4 


.    — '^TT'i 


i' 


|4 


I- 


i^ 


i. 


t 


12-INCH   B.    L.    l^IFLED   MOBTAHS. 

Hoop  B4. 
No.  3916. 


I  Marks,  ^^mi^b* 

/  Diameter, ''.664. 

r  Sectional  area,  .25  square  inch. 

^  Ganged  length,  4". 


Applied  loads. 

Elongation 
periiich. 

SacceMlf-e 

elongation 

per  inch. 

Permanent 
•et 

SacooMive 

permanent 

set. 

Remarks. 

ToUl 

Persqnare 
inon. 

Poufult. 

250 

1,260 

2,500 

^000 

7,500 

10,000 

11,250 

12,500 

12,760 

13.0U0 

13,250 

13,500 

13,750 

14.000 

14.250 

11,  :m 

14.750 
15. 000 
15,250 
15,500 
15,750 
16.250 
16,750 
17,250 
17,750 
18.250 
26,070 

Pottfub. 

1,000 

6,000 

10,000 

ao.ooo 

80.000 
40,000 
46,000 
60,000 
61,000 
62,000 
53.000 
54.000 
66,000 
66,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
65.000 
67.000 
60.000 
71, 000 
73.000 
104,280 

Inch, 
0. 

.000175 
.000450 
.000760 
.001176 
.001526 
.001700 
.001800 
.001850 
.001000 
.001060 
.001075 
.002025 
.002050 
.002100 
.002150 
.002225 
.002300 
.002450 
.003000 
.003426 
.005500 
. 007875 
.000750 
.011500 
.013760 

IneK 
0. 

.000176 
.000275 
.000300 
.000426 
.000360 
.000176 
.000100 
.000050 
.000050 
.000050 
.000025 
.000050 
.000026 
.000050 
.000050 
.000075 
.000075 
.000160 
.000560 
.000426 
.002075 
.002376 
.001875 
.001750 
.002250 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

ElaaUo  Umit. 
Tensile  strenfth. 

.000050 
.000050 

.000050 
0. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  IH 

Elastic  limit  per  souaro  inch  of  originaisection do...    68, 

Elongation  per  inrh  after  rapture inch..       .1 

Elongaiion  per  inch  uniler  stmio  at  elastic  limit .........do... 

Rednction  in  diameter  at  point  of  rnpture do... 

Reduction  in  ar<>A  after  raptare,  per  centum  of  original  section Hi 

Position  of  rapture 1"  tn 

Character  of  hrokensarfaoe sUkj;  interspersed  with  graaalarB 

Elongation  of  ineh  secUons , MO,  ^17,  ".80*. '^ 


'^4'* 
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Gas  Ghbok. 

No.  3841. 

Marks,  "^.%<^o 
ZHameter,  '^564. 
Sectional  area,  .25  sqaare  inoh. 
Gaaged  length,  3'^ 


1         ^ppUedUMdi. 

Klonntloii 
periDoh. 

elongation 
per  inch. 

• 
Permanent 
set. 

Saooeuire 

permanent 

aet 

Remarks. 

1    T&tML 

J*er  wmare 
inoa. 

aso 

1.2S0 

7,5O0 
J2.SOO 
15.0O0 
17,500 
17.750 
18,000 
X8,2S0 
18.5O0 
18,760 
19,000 

1     1».M0 

\     10,500 

\     19,750 

1     20  380 

Fowndt, 
1,000 
5,000 
10,000 
30,000 
50,000 
00,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75^000 
76,000 

77,000 
78,000 
70,000 
81,000 
83,000 
85,000 
87,000 
80,000 
132»800 

Inch. 
0. 

.000067 
.000167 
.000800 
.001467 
.001800 
.002267 
.002367 
.002367 
.002400 
.002467 
.002667 
.002667 

.002800 
.003033 
.003367 
.004007 
.005000 
.006183 
.007333 
.008333 

Inch. 

0. 

.000067 
.000100 
.000633 
.000687 
.000333 
.000467 
.000100 

0. 

.000033 
.000067 
.OOOIOQ 
.000100 

.000133 
.000383 
.000334 
.000700 
.000033 
.001133 
.001200 
.001000 

Inch. 
0. 
0. 

Inch, 
0. 

IniUalload. 

Elaatio  limit  not  well 
defined. 

Tenalle  strength. 

0. 
0. 

• 

\    20,750 
1     21  250 

I     SI  760 

\  mC»o 

\     W.200 

General  aummary, 

TeBflAe  strength  par  aqnare  inch  of  original  section pounds..  182,800 

ZlaflMe  limit  per  square  inch  of  original  section,  not  well  defined do...    76,000 

Slongstion  per  inch  after  mptore inch..    0.1333 

AMgatkn  per  Inch  under  strain  at  elaatio  limit do...  .002667 

wdaeikm  ia  diameter  at  point  of  rupture do...        .084 

■eduction in  area  after  rupture,  per  centum  of  original  section 27.6 

^MMoB  of  rapture at  middle  of  stem 

of  broken  sur&ce granular,  dull  spot  at  the  circumlerence 

of  inch  sections ".00,  ".22*,  ".08 
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No.  3842. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  incb. 

Gauged  length,  y. 


Applied  loads. 
Total. 


Pound*. 

250 

1,250 

2,500 

7,500 

12,500 

16.000 

17,500 

17,750 
18,000 
18,  250 
18,  750 
19, 250 
]U,750 
20,  250 
20,  750 
31.610 


P»»-r8quarf' 
incu . 


Pounds. 
1,000 
5,000 
10,000 
30. 000 
50, 1)00 
GO.  000 
70,000 

71,000 
72.  000 
73,000 
75,  000 
77.  000 
79,  ()00 
HI.  000 
83.000 
120,  UO 


Elonntion 
per  mcb. 

Saccesgive 
elongation 
per  inch. 

Ineh. 

Inch. 

0. 

0. 

.000067 

.000067 

.OOOJtK) 

.000133 

.000807 

. 000607 

.00i5n7 

. 0OO700 

.001867 

.  000:joO 

.003100 

.  001233 

. 003467 

.  000367 

. 0037G7 

. 000300 

.001167 

'.  000400 

.005107 

.0(11000 

.  00G;J33 

.001166 

. 007400 

.001067 

. 008500 

.001100 

. 010000 

. 001 JOO 

Permauont 
uet. 


Siiecessivo ; 

piTlililUOUt 
hVt.  i 


Itcmnrks. 


Inch. 


0. 
0. 


Inch. 
0.  Initial  load. 


0. 

.  000507 


000567    !  Elastic  limit  lielow 70, 000 
I    pounds  per  inch. 


Tenflilo  atrcngtli. 


Gemra I  sum mary . 

TenHilo  streuKth  per  nquare  inch  of  original  section  *..I>onDd8..  126,440 

Elongation  per  inch  after  rupture inch..     0.1300 

Itednction  in  diameter  at  point  of  rupture , do...        .074 

Keduction  in  area  after  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture ".90  from  neck 

Character  of  broken  snri'ace granular,  silky  center 

Elongation  of  inch  sections ".18, 'Ml, 'MO 


s 


k 

.'« 

u 

U 

H 

■I 

•■* 
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Hoop  Ae. 
No.  4040. 


3farka,  "^.^^ 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
Ganged  length,  4f\ 


I       Applied  loads. 

Klonntion 
per  inch. 

Sncceuire 

elongation 

per  mob. 

PenoMient 
set. 

Snoeeaaive 

permanent 

set. 

Remarke. 

TotaL 

Per  6aaar« 
in  en. 

X50 
l,2SO 
i;5O0 

s^ooo 

7,500 
10,000 
11.2SO 
12.5O0 
12,730 

19    OAO 

1.000 
6.000 
10.000 
20.000 
90.000 
40,600 
45,000 
60,000 
51.000 

SSL  MM 

Inch. 
0. 

.000125 
.000325 
.000700 
.001025 
.001400 
.C01650 
.001725 
.001776 
.001800 
.001825 
.001900 
.00:950 
.002000 
.002025 
.002100 
.002176 
.002250 
.002375 
.002fi26 
.002725 
.003750 
.005025 
.007250 
.000250 
.011000 

I%eh. 
0. 

.000125 
.000200 
.000375 
.000326 
.000375 
.000150 
.000175 
.000050 
.000025 
.000025 
.000075 
.000050 
.000050 
.000025 
.000075 
.000075 
.0OUO75 
.000125 
.000150 
.000200 
.001025 
.001875 
.001625 
.002000 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

131250                53,000 

13. 300     1          54, 000 

ia,780                55,000 

nioOO                50,000 

I4I2SO                57,000 

lIlsOO                68,000 

14^750                50.000 

ISIOOO                60,000 

iSi^SO                61,000 

S.SaB               62.000 

IS,  750               63,000 

,     10^2SO               65.000 

1     16l750               67,000 

1     17   2aO      1          6B.000 

•          a          . 

1         Xf,  *""i' 

I     17,7SO 

I    ia,25o 

71,000 

73,00 

109,100 

...... ...... 

General  summary, 

ic  grm^  ny 7.8425 

22.77 

stcength  per  square  inch  of  orisinal  section pounds /«  100, 160 

limit  per  sQuare  inch  of  original  section... do...    60,  UOO 

per  inch  after  raptare inch..      .  1600 

_  j>er  Inch  onder  strain  at  elastic  limit do...  .002250 

Badnetion  in  diameter  at  point  of  mptore ^ .*. do...        .094 

Sedvetion  in  area  after  rupture,  per  centum  of  original  section 30.6 

ptcMiUonoi  raptixre T'.SO  from  neclc 

Cfaaraeterof  broken  snrfiMe granular,  silky  center 

mqngfction  of  indneottoas •• '^09,  ".14/'.'28% 'M3 


r 


\ 

j^i 


}  12-INCU   B.  L.   RIFLED  MOKTARS. 

Hoop  B3. 
No.  407G. 

Marks,  "Y."^^' 
Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


^ 


Applied  loadfl. 

K1iinf!Rtion 
per  inob. 

Snccossive 

clonciition 

per  iucli. 

Permanent 
Bet. 

SucocKsive 

pvriuanent 

set. 

Rvmaika. 

TotoL 

Per  Hquare 
Inch. 

Pounda. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 

11.  250 
12.500 

12,  750 
l:{,  000 
I  {,  250 
13,500 
13,750 
14,000 
14.250 
14,500 
14.750 
15,000 
15.  250 
15,  500 
15. 750 
16,000 
H»,  250 
1H,500 
17,000 
17.500 
18,000 
18.500 
10,000 
27,500 

Pound*. 
1.000 
5,000 
10,000 
20,000 
30, 000 
40,000 
45,000 
50,000 
51,000 
52.  000 
63.000 
54.000 
55,  OUO 
56.000 
.')7,  000 
5H,  000 
59,  000 
60, 000 
61.000 
62,000 
63.000 
04.000 
65.000 
66,000 
68,000 
70,  iOO 
TO,(Oi 
74,000 
76,000 

uo,3eo 

Inch. 
0. 
. 000100 
. 000275 
. 000625 
.  0009'.0 
.001275 
.001450 
. 001026 
.001650 
. 001700 
.0H1725 
.001750 
.001775 
.001800 
.001850 
.001900 
. 001950 
.  002000 
.00  025 
. 002075 
.00J125 
. 002275 
.00.400 
. 002575 
.003625 
.005500 
.007500 
.000500 
.011200 

Inch. 
0. 

.000100 
. 000175 
.000350 
.000325 
.  000325 
.000175 
.000175 
.000025 
.000050 
.  000025 
. 000025 
.  (K>00J5 
. 000025 
. 000050 
.000050 
. 000050 
.000050 
.  000<i25 
. 000050 
.  OOdOdO 
.000150 
.000125 
.000175 
.001050 
.001875 
.002000 
.002000 
.00:700 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

ElaaUo  limit 

0. 

. 

1 

1 

...... ......1. .. . .... .... 

. '          .     . 

1 

Tensile  ntrongUi. 



Gmeral  anmmary. 

Tensile  strength  per  sqnare  inch  of  orifiinal  section ponnds..    110,380 

Elastic  limit  per  sqnare  inch  of  ori/;iuaI  Hcction do...      63,000 

Elongation  per  inch  after  rapture inch..       .1375 

Elon(;ation  per  inch  under  Dt rain  at  eloHlic  limit do...    .002129 

Kodiictiou  in  diameter  at  point  of  rupture do. ..         .084 

Kcduction  in  area  after  rupture,  per  centum  of  original  section 27.6 

Po<*ition  of  rupture I".  15  from  neck 

Cliaracter  of  hrolien  surface granular  dull  spot  at  circnrnferencs 

Elongation  of  inch  sections ".17*,  ".18, 'Ml,  ".W 


mam^ 
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Hoop  B5. 
^o.  4147. 


Marks,  ^*¥,%^ 

Diameter,  ".564. 

Sectional  area,  .25  square  Inch. 

Gauged  length,  4'^ 


Applied  loads. 

Elongation 
per  mch. 

Saccessiye 

eioneation 

periucli. 

Permanent 
act 

Saoceaaive 

Remarks. 

ToUl. 

Per  8a  uare 
Inch. 

Pounds. 
1,000 
6,(100 
10,000 
20.000 
30.  UOO 
40.000 
45,  UOO 
50,000 
51.000 
52,0l0 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
60,000 
02, 010 
64.000 
66.000 
6K,  000 
109, 920 

permanent 
set. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,600 

10. 000 

11,250 

12.500 

12.750 

13,000 

13,250 

13,500 

13.750 

14.000 

14, 250 

14.500 

15.000 

15.500 

16.000 

16,500 

17,  000 

.  27,480 

Inch. 
0, 
.000100 

. 000225 
.  00(1550 
.OUOOOO 
.001275 
.001425 
.001625 
.001050 
.001675 
.  001725 
.001775 
.001800 
.001900 
.  002000 
.  002300 
.  002825 
.0<):<4»6 
.01W)00 
.  00t)7.'>0 
. 008125 

Indi. 
0. 

.000100 
.000125 
.000JJ25 
.0OOJ50 
.000375 
.000150 
.000200 
.000025 
.000026 
.000050 
.00W)50 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

-.000025 
0. 

-.000025 
.000025 

............ 

.000025 



* 

Klsstic  limit. 

.000100 
.000100 
.000300 

• 
Tensile  strencib. 

.000525 



.000600 
. 001575 
.001750 
.001375 

.■ABBA    ■■«>»    m 

.......... 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  oricinal  section potinda..  100,090 

Elastic  limit  per  square  inch  of  original  section do...    55,000 

Eloiij;atiou  per  inoii  after  mpture « inch..      .1400 

£lon>;ntion  per  inch  under  strain  at  elastic  limit - do...  .001800 

deduction  in  diameter  at  point  of  rupture do...       .064 

Ktrdiiction  in  area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture 1".40  fVomneok 

Character  of  broken  surface gmnalur;  ailky  canter 

ElongaUonoflnchaectloiw ".15^  ".21/ ".IS; 'Ul 


\ 

i 

i 
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No.  4148. 


Marks,  "^.^^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch, 
Gaa^red  leugtb,  4'^ 


j       Applied  loads. 

SlongatioD 
per  inch. 

SaccoMivo 

eloDjEAtion 

per  iucli. 

PermMient 

Mt. 

8ace«saive 

permanent 

set. 

Remarks. 

Tot*L  j'^i.'sr 

20O 
1.2»0 
2,560 
5^000 
7,500 
10,000 
11,  »o 
12.500^ 
J2.750 
13.000 
1S,250 
t8.ftOO 
ia,730 
14,000 
14.280 
14.7»0 

1ft,  2S» 
15.750 
16v2SO 
16.756 
37.  MO 

PtmndM. 
1,000 
5,000 
10.000 
20.000 
80.000 
40,000 
45.000 
50,000 
51.000 

oa.000 

53,0Q0 
54,000 
56.000 
56^000 
57.000 
50.000 
61,000 
63.060 
65.000 
67.000 
109. 160 

^  V6^^6s 

.000150 
.000300 
.000575 
.000060 
.001275 
.001450 
.001650 
.001670 
.0017C0 
.001750 
.001800 
.001900 
.002000 
.002125 
.002450 
.003125 
.004200 
.005750 
.007500 

Inek, 
0. 

.000150 
.000150 
.000273 
.000875 
.000325 
.000175 
.000200 
.000025 
.000025 
.000050 
.000050 
.000100 
.000100 
.000125 
.000325 
.000675 
.601075 
.001550 
.001750 

Inch. 
0. 
0. 

IneK 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

«•••••••••/«. 

Qeneral  summary. 

vteength  per  aqnare  Inch  of  orisinal  section ponnds..  100,100 

__.._^  limit  per  aooareineh  of  oticinaTseetion do...    54,000 

Tnimiii'^^"**  per  liieh  alter  niptore inch..      .13l>6 

riimcatlnii  per  inch  under  strain  at  elastic  limit  ...^ do...  .001800 

geiliii  limi  in  diameter  at  point  of  rapture do...        .084 

SedoetkNBin  are*  after  niptare,  per  centam  of  original  section 27.6 

of  mptnre -..2'M5  ft-om  neck 

sr  <^  uroken  surface granular;  silky  center 

iSPCkm  of  inch  sections ".00,  ".20%  ".15,  ".00 

H.  Ex.  166 26 
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402  i;j-INCH   B.    L.    RIFLED   M0RTAR8. 

« 

No.  4U9, 

Marks.  "^&^ 

Diameter,  '^564. 

Sectioual  area,  .25  sqaare  inch. 

Gauged  length,  4^'. 


Applied  loads. 

Elonicatioii 
per  inch. 

SucceeaiTe 

elongation 

perinch. 

Permanent 
see 

Sacccssive 

permanent 

set. 

• 

•  Rem»rka. 

Total. 

Per  ua»re 
incn. 

Pound§. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11.250 

12,500 

12,730 

13.000 

13,250 

13,500 

13.750 

14,000 

14,600 

15.000 

15,500 

16.000 

16. 500 

26, 070 

Pounda, 
1,000 
6,«X)0 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
61,000 
52,000 
63,000 
54,000 
65.000 
66,000 
66,000 
60.000 
62.000 
64.000 
66.000 
107,880 

Inch. 
0. 

.000126 
.000275 
.000600 
.000050 
.001300 
.001476 
.001675 
.001700 
.001750 
.001775 
.001000 
.002100 
.002276 
.002826 
.003875 
.005260 
.006760 
.008450 

Inch, 
0. 

.000125 
.000150 
.000326 
.000360 
.000360 
: 000175 
.000200 
.000025 
.000050 
.000025 
.000125 
.000200 
.000175 
.000550 
.001050 
.001375 
.001500 
.001700 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  Umit 

Teiui>i4e  strength. 

1 

0. 
0. 

........... ^ 

...... .....y 

Genet^al  summary. 


Tensile  strength  per  square  inch  of  original  section «'. poonds. 

Elastic  limit  per  so  aare  inch  of  original  section do . . 

Elongation  per  iocn  after  mptiire  ' ~. inch. 

Elongation  per  inch  under  strain  at  clastic  limit do. . 

Beduction  in  diameter  atpoint  of  rupture : do.. 

BedncUoD  in  area  after  rupture,  per  coutum  of  original  section 

Position  of  rupture 2"  .20  from  neek 

Character  of  broken  surface granular,  radiating  fVom  a  dull  spot  at  tho  eircumfereaoe. 

Elongation  of  Inch  sections ".10,  ".18,  ".21*.  ".U 


107.880 

53,000 

.1500 

.001775 

.074 

24.6 
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12-IHCH  B.  L.  MOETAB,  NO.  9. 
Hoop  A4. 

No.  4136. 


Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  if'. 


Applied  lo«ds. 


1,250 


ft.  000 
7,500 
10,000 
11,250 
12,500 
12.750 
13,000 
13.250 
13.500 
ia.750 
14.  000 
14.200 
14,  750 
15,250 
15^750 
10.25O 
10.750 


in< 


aqnou 


1.000 

6,000 

10.000 

20,000 

30.000 

40,000 

46.  OM 

50,000 

61,000 

S2.000 

53,000 

64.000 

56,000 

50^000 

57,000 

50,000 

61,000 

03,000 

06.000 

07,000 

103,320 


EloD^Uon 
per  iDch. 


JimA. 
0. 

.000150 
.000400 
.00072S 
.001050 
.001450 
.001600 
.001800 
.001850 
.001900 
.001950 
.009000 
.002100 
.002350 
.OC2600 
.004050 
.005875 
.OOT750 
.009175 
.011250 


Saocesaivo 

eloDsation 

perinch. 


0. 

.000150 
.000250 
.000325 
.000325 
.000400 
.000150 
.000200 
.000050 
.000050 
.000050 
.000050 
.000100 
.000250 
.000250 
.001450 
.001825 
^.OOIS?."! 
.00I62K 
.001875 


Permanent 
aet 


Inch. 


0. 


.000025 
.000035 


Sncceeaiyo 

permanent 

set. 


Inch. 


0. 


.0000^ 


Remarki. 


Initial  load. 


Elaatio  limit. 


Tensile  strengtb. 


Gtneral  tummary. 

• 

Twiiilltfi  atmnrth  per  aqoare  inch  of  original  section ponnds..  102,320 

Kla^ic  limit  per  square  inch  of  original  section do...    54.000 

noDfsatioci  per  inch  after  rupture iiicli..      .1750 

£]oBfcmti<>n  per  incb  under  strain  at  elastic  limit do...  .002000 

Kadnction  In  dUMiieter  at  point  of  rupture do...       .114 

Bedneikm  in  lurea  after  rupture,  per  centum  of  original  section 30.4 

of  rapture 1".40  ttoxa  neck 

of  broken  surfdce sliky  cenlor;  granular  at  circumference 

of  incUsectiooa.. ,,..., ,,, , , ".U,  'M4,  ".29».  M6 


r 
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12-INCH   B.  li.    RIFLED   MOBTABS. 


Hoop  Ae. 

NO/4U4. 

Marks,  ^^t.cT^* 

Diameter,  ''.564. 

BectioDal  area,  .25  square  inch. 

Gauged  length,  4''. 


Applied  loads. 

Blonffation 
perlhch. 

Suoeesdve 

eloosation 

perlnoh. 

PermaBent 
set. 

SaceoMivo 

permanoDt 

set 

Bemarka. 

TotaL 

Per  square 
inoD. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

12, 750 

13.000 

15.  250 

13, 5or- 

13,750 
14,000 
14,250 
14,750 
15,250 

16,  760 
16.250 
16,750 
25,580 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30.000 
40,000 
46,000 
50,000 
51,000 
62,0C0 
63,000 
54,000 
55,000 
56,000 
67,000 
59,000 
61,000 
63,000 
65,000 
07,000 
102,820 

Inch. 

0. 

.000150 
.000300 
.000700 
.001025 
.001350 
.  001476 
.001660 
.001700 
.001725 
.001775 
.001825 
.001926 
.002076 
.002200 
.003000 
.004250 
.006500 
.008460 
.010250 

Inek. 
0. 

.000160 
.000150 
.000400 
.000325 
.000325 
.000125 
.000175 
.000060 
.000025 
.000050 
.000050 
.000100 
.000150 
.000126 
.000800 
.001250 
.002250 
.  001960 
.001800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
TeDsile  strength. 

0. 
0. 

■ 

General  aummarg. 

Tensile  strength  per  square  inch  of  original  section pounds..  102,  S20 

Elastic  limit  per  sqaare  inch  of  original  section do...    64,000 

Elongation  per  inch  afterrupture f inch..      ,]6TS 

Elon^tion  per  inch  under  strain  at  elastic  limit do..«  .001826 

Reduction  In  diameter  at  point  of  rupture do...       .OH 

Redaction  in  area  after  rupture,  per  centum  of  original  section 86.6 

Position  of  rapture ..l".75fronrnedk 

Character  of  broken  surface granular;  dull  eooentxlcflfpot 

Elongation  of  iiioh  sections ,... Ml,  ."IS, ".28*.  ".U 
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Hoop  Bi. 


No.  4142. 


12  M  R9  Bt 


Marks,       -j-^  q 
jyianketeFy  ".564. 
Sectional  area,  .25  square  inch. 
Gan^red  length,  4". 


Applied  loiuls. 


inch. 


1.000 

S^OOO 

10,000 

2D.  000 

30,oeo 

40.000 
♦5,  000 
60,  000 
51,000 
52,000 
63,  000- 
54.000 
55.000 
60.  000 
67,  000 
58,000 

ao.  000 

00,000 
02,000 
€S4,O0O 
00,000 
08.000 
70,000 
104,320 


Blon^tion 
per  loch. 


Jneh. 
0. 
.000150 
.000825 
.000700 
.001075 
.001450 
.001625 
.001800 
.00182.) 
.001875 
. 001925 
.002000 
.002025 
.002050 
.002125 
.002250 
.002350 
.002700 
.004375 
.000500 
.008375 
.010050 
.012050 


Socc«ii8iTe 

elonfration 

per  inoh. 


Inch. 
0. 

.000150 
.OOOII5 
.000375 

.ooo:r75 

.000375 
.000175 
.000175 
.000025 
.000050 
.000050 
.000075 
.000025 
.  000025 
.  000075 
.000125 
.000100 
.  0003.')0 
.  001675 
.002125 
.001875 
. 001675 
.002000 


Permanent 
set. 


Inch. 


0. 
0. 


.000025 
.000025 


Suooewive 

permanent 

aet 


Inch. 


0. 


.0000^ 
0. 


Remarks. 


Initial  load. 


Blastic  limit. 


Tensile  strenc^tb. 


General  mmmary. 


Teuilo  strenstlik  per  square  inch  of  oricinal  section pounds..  104,320 

VaaOe  lii^t.  per  Muare  inch  of  original  section do.  .    57,000 

XIaDeation  per  incn  sfcfter  mptore inch..      .1900 

EktMoZaa,  per  lj»h  under  strain  at  elastic  limit do...  .002125 

BadocSoa  in  diameter  at  point  of  rupture do...     ,.134 

Bedactioii  in  aree  After  rupture,  per  centum  of  orip:lnal  section 41.9 

PoaitioD  of  rapture 1.  "75  from  neck 

€9iaxmcter  oC  brolten  surface ...silky,  interspersed  with  granular  metal  at  the  circumforence 

of  iBCli  aeetiona ".10,  ".16,  ".34*,"  10 


410 


12-IKGH   B.   L.   BIFLED    MOBTAB& 


Hoop  Bj. 
Ko,  4150. 


Marks/*  ^.*^J>«' 

Diameter,  ''.564. 

Seclional  area,  .25  sqaare  incb. 

Gaaged  lengtb,  4''. 


Applied  loads. 

EloDgation 
per  Inch. 

Snoceasive 

elonjcatioii 

perinch. 

Permanent 
aet^ 

SnoeeaaiTo 

permanent 

aet 

Remarka. 

Total. 

V 

Per  Bnnare 
incK 

Poundi. 

250 

1,250 

2.500 

6,000 

7,500 

10,000 

11,250 

12,500 

12,750 

18,000 

13,250 

13.500 

13,760 

14,000 

14.250 

14,500 

15,000 

15.500 

16,000 

16,500 

17,000 

85,820 

Poundi. 
1.000 
5,000 
10,000 
20.000 
30,000 
40,000 
45,000 
50,000 
51.000 
52.000 
58,000 
54.000 
55.000 
56.000 
57,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 

103,280 

Ineh, 
0. 

.000100 
.000276 
.000575 
.000950 
. 001275 
.001425 
.001600 
.001650 
.001675 
.001725  ' 
.001750 
. 001775 
.001850 
.002025 
.002250 
.002960 
.004625 
.006500 
.008625 
.010376 

Inch. 
0. 

.000100 
.  000175 
.000300 
.000375 
.000325 
.000150 
.000176 
.000050 
.000023 

Ineh. 

0. 
0. 

Ineh. 

a 

Initial  load. 

EUatio  limit. 
Tenaile  atrength. 

_ 

1" 

...  ...  . 

0. 

....a....... 

::::::3:;:;: 

.000050 

.000025 
.000025 
.  000075 
.000175 
.000225 
.000700 
. 001675 
.  001875 
.002125 
.001750 

1 

......  .....J...... 

1                      .... 

....... .....I.... ........ 

-..-.I. ........... 

•  .«...  ...... f...... ...*.. 

i 

1 

i 

General  aHmmary, 


Tensile  atrength  per  aqnare  inch  of  oricioal  section poanda. 

Elaatlc  limit  per  aoaare  inch  of  original  aection do.. 

Elongation  per  incn  after  rapture inch. 

Elongation  per  inch  under  atrain  at  elastio  limit do.. 

Redaction  in  diameter  at  point  of  raptare do. . 

Reduction  in  area  after  raptare.  per  centam  of  original  section 

Position  of  raptare l."70  fromaeok 

Character  of  broken  aur£ace allky,  Interspersed  with  granular  motal  at  the  oircumference 

Elongation  of  inoh  aectiona 'M2»  'M5,".S8*,".U 


103,260 

55,000 

.1800 

.001776 

.134 

41.9 


12-INCH   B.  L.  RIFLED   MORTARS. 

12-nrCH  B.  L.  MOBTAS,  HO.  18. 
Hoop,  A*. 

No.  4151. 

Marks,  ^*^^^* 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gaaged  length,  4''. 
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Applied  loads. 

Bionefttion 
perlnoh. 

Saocenive 

eloDfration 

per  inch. 

Permanent 
set. 

Saooeenire 
permanent 

Mt. 

• 

Remarka. 

1     ToteL 

Per  acniAre 
indi. 

]            250 

l,2SO 

1       **  fiOO 

Poundt. 
1.000 
5^000 
10,000 
20.000 
30,000 
40.000 
45.000 
60,000 
61.000 
53.000 
53,000 
54,000 
56,000 
56^000 
57.000 
58,000 
00.000 
02.000 
04.000 
06.000 
6d,O0O 
102,480 

Ineh. 
0. 

.000150 
.000300 
.000625 
.001025 
.001300 
.001475 
.001650 
.001700 
.001760 
.001775 
.001825 
.00187A 
.002050 
. 002375 
.002025 
.004750 
.00070G 
.008375 
.010000 
.0U875 

Inch, 
0. 

.000150 
.000160 
.000325 
.000100 
.000275 
.000175 
.000175 
.000050 
.000050 
.000025 
.OOOOSO 
.000060 
.000175 
.000325 
.000550 
.001826 
.001060 
.001675 
.001625 
.001875 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

i^ooo 

7  50O 

10.000 
11,390 
12,500 
12,750 
13,000 
13.2S0 
13.5O0 
13,750 
14,000 
14.290 
14,500 
15.0O0 
15,500 
10,000 
10,500 
17    OOO 

0. 
0. 

2&t  OSO 

• 

General  summary. 


TeoMle  strength  per  square  inch  of  original  section pounds.. 

limit  p«r  sanare  inch  of  original  section do... 

per  Incn  after  mpture inch.. 

_  per  inch  under  strain  at  elastic  limit do... 

Redwrtiooin  diameter  at  point  of  rupture do... 

S«dactioii  tn  «rea  after  rupture,  per  centum  of  original  section 89.2 

PofliHioo  of  rapture I".  45  fkom  neck 

Cbexactnr  of  broken  surfiMe silky,  interspersed  with  granular  metal  at  the  ctroumferenoe 

lOtfiftSattaAoflBohaectiona ".10,  ".12,  ".20*.  "17 


102,480 

65,000 

.1700 

.001876 

.124 


r 


X 


12*INCH   B.   U    RIFLED   MOBTABS. 

Hoop  B5. 
No.  4261. 


Marks,  ^^^;^^ 

Diameter,  ^'.564. 

S^tional  area,  .25  square  inch. 

Gauged  length,  4f'. 


Applied  load*. 

Elongation 
p«rmch. 

SaocMsive 

elongation 

per  inch. 

Permanent 
set. 

Sacceasive 

permanent 

set. 

* 

BemaTka. 

Total 

Persqaare 
incn. 

Poundt. 

250 

1,250 

2.50O 

5.000 

7,500 

10. 000 

11,250 

12,500 

12,750 

18,000 

13,250 

13.500 

13.750 

14,000 

14,2.50 

14,600 

15.000 

15.500 

16,000 

16,500 

17,000 

25,390 

PoufidM. 
1,000 
6,  too 
10,000 
20,000 
80,000 
40.000 
45,000 
50.000 
61,000 
52,000 
53,000 
64,000 
65»000 
66,000 
57,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
101,560 

tfUh. 

0. 
000100 
.000225 
.000.'i50 
.000000 
.001250 
.  001425 
.001600 
.001650 
.001700 
.001726 
.001760 
.001825 
.002075 
.002526 
.003675 
.005725 
.007260 
.008760 
.010700 
.012400 

Inch. 
0. 

.000100 
.000125 
.000325 
.000350 
.000360 
. 000176 
.000176 
.000050 
.000050 
.000025 
.000025 
.000076 
.000250 
.000450 
.001160 
.002060 
.001525 
.001500 
.001056 
.001700 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tonailo  strcuj^. 

• 

0. 

.000025 

.000026 

.....a...... 

1     ;; 

...... ,m.»f. 

Oeneral  tummary. 


Tensile  strength  per  Minare  inoh  of  original  section pounds 

Slastao  limit  per  square  inch  of  original  section do. 

Elongation  per  Inon  after  mptnre — inch 

Elongation  per  inch  nnder  strain  at  elastio  limit do. 

Reduction  in  diameter  at  point  of  rupture do 

Keduotionin  area  after  rupture,  per  centum  of  original  section ~ 41.9 

Position  of  ruptnre at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  oirc  umferenee 

Elongation  of  inch  sections 'MO,  ".32',  ".26*.  ".12 


101,660 

55.000 

.1780 

.0018K 

.134 
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IS-nrCH  B.  L.  MOETAE,  VO.  16. 
Hoop  Aa. 
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^o.  4268. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4''. 


Applied  loads. 

EloDsaiion 
permoli. 

SacoesAiTo 

elomcallon 

per  inch. 

Permanent 
set. 

Saeoeeaiye 

permanent 

aet. 

Bemarka. 

Tot*L 

Persaoare 
inoli. 

250 

1.200 

2^500 

5.000 

7.506 

10,000 

11.250 

12,500 

12,750 

I3.OO0 

13.256 

13.500 

18.750 

14.000 

14.290 

14,500 

14,750 

15,000 

16,260 

15,500 

I     15,750 

1     16,000 

1    16,800 
1    17.600 

PoicA<U. 
1,006 
.5.000 
10,000 
20.000 
30,000 
40,000 
46.000 
50.000 
51,000 
52.000 
53.000 
64.000 
66.000 
56.000 
67,000 
58,000 
60.000 
60,000 
61,000 
62.000 
63.000 
64.000 
65,000 
66.000 
68,000 
70,000 
78,000 
74,000 
US,  480 

0. 

.000126 
.000300 
.000660 
.000050 
.001275 
.001450 
.001625 
.001650 
.001700 
.001750 
.001775 
.001825 
.001875 
.001900 
.001950 
.001075 
.002025 
.002050 
.002075 
.002125 
.002290 
.002825 
.002450 
.003050 
.004n5 
.006700 
.008460 

Inch. 
0. 

.000126 
.000175 
.000350 
.000300 
.000325 
.000175 
.000175 
.000025 
.000050 
.000050 
.000025 
.000050 
.00005C 
.000025 
.000050 
.000025 
.000050 
.000025 
.000025 
.000050 
,000125 
.000075 
.000125 
.000600 
.001725 
.001025 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

InitUllcMML 



,  

0. 
0. 

**••■■•••••• 

'"::::::!:: :::::::;:::: 

::::::::;;:::::::::::::: 

ElasUo  limit. 
Tensile  atrength. 

' 

\    17.500 

\    18.000 

\    18,506 

\    28ul26 

General  summart/, 

"^CBSlla  stfength  per  aqnare  inoli  of  original  aeotlou pounds. .  112, 480 

fme  limit  per  square  inch  of  orfginalaection do...    G3,ooo 

*«»«»<»  per  Inch  after  rapture inch..      .1475 

«2il«lon  per  Inch  under  atrain  at  eJaatlcUmlt do...  .002125 

£y»«Son  a  diameter  at  point  of  ruptare do...       .104 

wueoon  In  area  after  roptnre,  per  centum  of  original  aeotion 33.5 

jwUoDofnmtaw f....... 1".25  from  neck 

tS?**®<>' woken  aurfcee grftuular,  ailky  center 

■"■PttoDoflncheaotlona ".16,  ".22,  ^12,  ".09 

H.  Ex.  165 27 
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Hoop  Bi. 


No.  4262. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


i^pplied  loads. 


Total. 

Per  square 
iuuh. 

PovndM. 

PoundM, 

250 

1.000 

]ri^ 

5.000 

2,500 

10,000 

5.UO0 

20,000 

7.500 

30.000 

JO,  000 

40.000 

ll.2.'»0 

45.000 

IJ.  500 

50,000 

12.750 

51.000 

13.000 

6.',0(»0 

13.250 

63,000 

1.1.500 

64,000 

13.750 

55,000 

U.000 

56,000 

14.250 

57,000 

14.500 

68,000 

14,  750 

59.000 

JS.OOO 

60,000 

15, 250 

01.000 

15.  500 

62,000 

15,750 

63,000 

16,000 

6(.000 

16,500 

06.000 

17.  04)0 

08,000 

17,500 

70.000 

18,U0U 

72.  (KM) 

18,500 

74. 000 

20.  200 

105,  IGO 

Elon|pition 
per  inch. 


Inch. 
0. 

.000125 
.000350 
.000050 
.000050 
.001275 
.001450 
.001625 
.001650 
. 001675 
.001700 
.001750 
. 001775 
.001825 
.001860 
.001900 
.001960 
.002000 
.002050 
.002275 
.  002.>75 
. 003625 
.  005760 
.  007575 
.009125 
.011000 
.013000 


Sacocuive 

clou  irat  ion 

per  inch. 


0. 

.000125 
.000225 
.000300 
.  000300 
.000325 
.  000175 
.000176 
.  000025 
.000025 
.000025 
.000060 
.000025 
.000050 
.000025 
.000050 
.000050 
.000050 
.000050 
.000226 
.000300 
.001050 
.002125 
.001826 
.001560 
.001875 
.002000 


Permanent 
set. 


SnocessiTe 

peruiaoent 

set. 


Inch. 


Inch. 


0. 
0. 


0. 


0. 
0. 


Bemarks. 


Initial  load. 


Slastio  Umit 


Tenftile  strength. 


General  summary. 

TenMle  strength  per  sqaare  inch  of  original  section pounds..  105^  If 

£lastio  limit  per  square  inch  of  urigintu  section do...    <n,r 

EloDfcaiion  par  inch  after  rapture inch..      .I7J 

KIoiiKalion  per  ioch  under  strain  at  elastic  limit .du... 

Keducliou  in  diameter  at  point  of  rupture do...       .11 

KeductioD  in  area  after  rupture,  per  centum  of  oi  iginal  section 41 

I'ositlon  of  rupture 1".30  from 

Character  of  broken  surface. sill 

Elongation  of  inch  sections ; * ".25%  ".23.  M2»  "« 


tin 
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Hoop.  Bi. 

« 

No.  4266. 

Marks,  **  t,^*  ^' 

Diameter, "  .664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'^ 


Applied  loads. 

ElonfEation 
per  inch. 

Saccessive 

elangatloD 

pur  iDch. 

Permanent 
set 

Successive 

permanent 

set 

- 

Bemarka. 

ToUL 

Per  square 
iooo. 

FWMdB. 

250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,600 
12,750 
18,000 
13,250 
18,500 
13,750 
14,000 
14.250 
14,760 
15,250 
15,750 
16,250 
16,750 
26,170 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
54,000 
65,000 
66.100 
67,000 
60,000 
61,000 
63,000 
65,000 
67,000 
104,680 

Inch, 
0. 

.000100 
.000325 
.000700 
.001025 
.001850 
.001550 
.001725 
.001750 
.  001775 
.001825 
.  001875 
.  001075 
.  002100 
.002250 
. 002575 
. 003750 
.005300 
.006d75 
.008375 

Inch. 
0. 

.000100 
.000225 
.000375 
.00032 J 
.000325 
.000200 
.000176 
.000025 
.000025 
.000050 
.000050 
.000100 
.000125 
.000150 
.000325 
. 001175 
.001550 
.001575 
.001500 

Inch. 
0. 
0. 

1 

Inch. 
0. 

Initial  load. 

« 

Elastic  limit 
Tensile  strength. 

.000025 
.0000-^5 

.000025 
0. 

^ 

General  summary* 

Tensile  strength  per  square  inch  of  original  section pounds..  104.680 

Elastic  limit  per  square  inch  of  originu section do...    54.000 

Elongation  per  inch  after  ruptare inch..        1725 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001875 

Keduotion  in  diameter  at  point  of  rapture *. do...       .134 

Beduction  in  area  after  rupture,  per  centum  of  original  section 3t.3 

Position  of  rupture 2".  25  from  neck 

Character  of  broken  surface granular  at  oircumferdnce;  ailky  center 

Elongation  of  inoh  sections , .,.., ,.,.."10,".21%".2IK,'',09 
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12INGH  B.  L.  MOETAB,  HO.  17. 
Hoop  A4. 


No.  4261). 

Diameter,  ''.564. 

Bectiooal  area,  .25  square  inch. 

Ganged  length,  4". 


▲ppli«d  lottda. 


Total. 


Povnda. 

280 

1,250 

2,500 

6.000 

7,500 

10.000 

11,253 

12,500 

12.750 

iai,oot 

13,250 
13»500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,260 
15^500 
15.750 
16.000 
1««500 
17.000 
17,500 
18,000 
18.500 
ST.  490 


Per  Moare 


ineli 


Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
58,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
109,060 


ElonffAtion 
p«r  mch. 


Inch. 

a 

.000075 
.000300 
.000625 
.001000 
.001300 
.001450 
.00L62S 
.001700 
.001725 
.001775 
.001800 
.001825 
.001850 
.001875 
.001975 
.002000 
.002025 
.002050 
.002150 
.002275 
.002525 
.003725 
.00&325 
.007150 
.008775 
.010275 


SuooeaaiTe 

eloneatloD 

per Inoh. 


Inch, 
0. 

.000075 
.000225 
.000325 
.000375 
.0003C0 
.000150 
.000175 
.000073 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000100 
.000025 
.000025 
.000025 
.000100 
.000125 
.000250 
.001200 
.001000 
.  001825 
.001625 
.001500 


PennKnent 


Jneh. 


0. 
0. 


.  ocoo:5 

.  0t002o 


Snccessive 

permaiitfot 

fet. 


Remarks. 


Inch. 


0. 


Tnitial  load. 


.000025 


0. 


,1 


Elastic  limit. 


Tcndile  stroDgth. 


Qeneral  tnnnmary, 

TcvaOe  strength  per  square  incb  of  original  section pounds..  109,960 

uastieUmlt per  Miaare  inch  of  ori^al section do...    61,000 

^oBCalioa  per  inob  after  roptore inch..        .155 

HM^mtfoopertnch  under  strain  at  elastic  limit do...  .002050 

udaetfam  in  diameter  at  point  of  rupture do...        .124 

AMocUon  in  srea  after  rapture,  per  ceuluui  of  original  section 89.2 

of  nptore 2"  from  neck 

of  broken  surface silky 

"Of  inch  section* ".  08, 'M3, ".  30*, 'Ml 
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Hoop  Bi, 

No.  42G4. 

Marks,  ^^^fi'^» 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Qanged  length,  4t". 


Applied  loads. 

Elonntion 
per  mob. 

Saccesaive 

elongatioD. 

per  inch. 

Permanent 
set. 

SaccesaiTe 

Remarks. 

Total. 

Per  sqaare 
inoh. 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,  000 
45,000 
60,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56.000 
57,000 
58,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
109,440 

permanent 
set. 

Pounda. 
250 
1,250 
2.500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13.000 
13.250 
18,500 
13,750 
14.000 
14,250 
14,500 
14, 750 
15,000 
15.250 
16,500 
15, 750 
10. 000 
16,500 
17.000 
17,500 
18.000 
18,500 
27,360 

Inch. 
0. 

.000076 
.000300 
.000550 
.000875 
.001230 
.001400 
.  001575 
.001600 
.001625 
.001650 
.001700 
.001750 
.001776 
.001800 
.001850 
.001875 
.001925 
.002000 
.002126 
.  002325 
.002760 
.004000 
.  005500 
.007300 
.008826 
.010476 

Inch. 
0. 

.000075 
.000220 
.000250 
.000326 
.000375 
.000150 
.000175 
.000025 
.000025 
.000025 
.000050 
.000050 
.000025 
.000025 
.000050 
.000025 
.000050 
.000075 
.000125 
.000200 
.000425 
.001250 
.001500 
.001800 
.001615 
.001650 

Inch. 

0. 

0. 

Inch. 
0. 

Initml  load. 

Blastio  limit 
Tensile  strength. 

. 

0. 
0. 

^ 

General  aummary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  100,440 

Elasticlimit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  afber  mptare inch. .      .  1550 

Elongation  per  inoh  under  strain  at  elastic  limit - do...  .602000 

Bednction  in  diameter  at  point  of  raptnre ..do...        .IM 

Reduction  in  area  after  rupture,  per  centum  of  original  section 3X5 

Position  of  rupture 1".35  fWmi  neck 

Character  of  broken  surface granular;  silky,  eccentric  spoi 

Elongation  of  inoh  seoUons ".09.  ".12,  "S4*,  ".17 
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Specific  gravity  and  hardness  of  cast-iron  bodies  and  steel  hoops. 
(No  tension  tests  of  these  specimens.) 

CAST-IRON  BODIES. 


No.  of 
mor- 
tar. 

Marks  on  speclraen. 

Specific 
RraTity. 

Hard- 
nesa. 

Remarks. 

2 

3 
8 
8 
8 
3 
3 
3 
8 

if 

8 
8 
8 
8 
8 
8 
8 
8 
8 

0 

12MC,TR,BTiI 

12MC,TR,BT,I 

12MG,  TR,BTsM 

12MCiTR.  BT, 

7.2400 
7.2525 
7. 24J'7 
7.2508 
7.2530 
7.2384 
7.2570 

7.S424 
7.2352 
7.2268 
7. 2478 
7.2456 
7.2473 

7.2350 

7.2!(80 
7.2.W6 
7.2620 
7.2.'i64 
7. 2701 
7.2077 
7.2086 
7.2783 

7.2431 
7.2462 
7.2424 
7. 1?505 
7.2106 
7.2511 
7. 2401 
7.2402 

7. 2581 
7.2677 
7.2627 
7.2600 
7.2668 
C  7. 21575 
{7.20J^l 
7.  2677 
7.2692 
7.2660 

7.2608 
7.2703 
7.  ^'616 
7.27W> 
7.2607 
7.2713 
7.2763 
7.2T61 
7.2730 

7.2602 
7.2774 
7.2781 
7.2814 
7.23uO 
7.2823 
7.2776 
7.2801 

7.2805 
7. 2630 
7.2803 
7.2790 
7.2802 
7.27(10 
7.2801 
7.2005 
7.2008 

7.2073 

15.43 
15.20 
14.76 
15.83 
14.08 
15.75 
16.00 

15.83 
15.20 
13.72 
15.50 
l.'i.  51 
15.13 

16.23 

16.00 
17.90 
10.90 
10.56 
17.08 
16.31 
16.07 
16.00 

20.14 
10.30 
1&78 
18.78 
16.01 
16.64 
15.75 
15.00 

18.00 
10.20 
18.48 
18.28 
17.17 
16.56 
16.00 

16a  47 

17.17 
15.50 

17.00 
10.71 
18.38 
1&68 
17.26 
16.07 
16.73 
16.31 
16.73 

17.00 
20.03 
18.10 
19.18 
14.47 
17.44 
lis.  50 
16.65 

17.44 
17.28 

n.f-i 

16.48 
10.04 
1.1.83 
1&23 
1&82 
16.00 

20.47 

12MC,  TR.BI^l 

12MC,TR,BL,0  

12MC,TB,BLsM 

12MRiTR|MT,    

12MR,TR,  MT,I 

12  MR,  TR1MT4O 

12MR,  TR,BT,I 

12MR,TR,BT40 

12MR,TR,BL,M 

12MR,TIUBL. 

12MR,TR|MTaI 

12MR,TR,  MT4O 

12MR,TR,  MT5M 

12M  RaTR,  HT, 

12MR,TR,  BT.M   

12  M  R,  TR,  BUT 

12MR,  TRiBLtO . 

12MRsTRtBL«M 

12M  RaTR,  M  T, 

12MR4TR,  MT,I 

I2MR4TR,  MT4O 

I2MR4TR,  MTsM 

12  M  R4TR,BT, 

12MR4TR,  BUT 

12MR4Tlt,BUO 

12MR4TR,BL«M 

12MR.TR,  MT, 

12MR«TRiMT,I  

I2MR4TR,  MT4O 

12MRgTR,  MT,  M 

12  MR.TR.BT. 

12MRsTK,BTsM 

12MR4TR,BUI 

]2MR«TR,BU0 

12MR«TRtBL«M 

12M  RcTR.MT, 

12MR,T  K,  MTal 

12  M  R«TR|MT40 

12MRcTR,  MTgM 

12  M  R«T  R«BT, 

12MR.TR,BT40 

12MR.TR,BL.I 

12MR.TR»BL,0 

12MR«TR,BL,M 

12MR,TR,MT, 

12MR,TR,  MT|I 

12MR,TR,  MT4O 

12MRtTR,  MTgM 

12MR,  TR,  BT, 

12M  RtTR,BL,I 

12M  R,TR,BLr0 

12MR,TR,BLtM 

12MR»TR,MT,I 

12MR.tr,  MT4O 

12  M  R,  T  II,  M  T,  M 

12MR«TR,  BT.I 

12MRgTR,BT,rx 

12MR«T  R,  BT4O 

12MR,TR,BL,I 

12MRgTR,BL,0 

12MR«TR,BL,M 

]2MR,TR,MT,I 
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SQUARE    AND    FLAT   STEEL   WIRE. 


No.  3838. 

Sample  2. 

Diameter,  ''.220. 

Sectional  area,  .038  sqaare  inch. 

Gauged  length,  lO''. 


Appli«d  loads. 

Elongatioii 
per  mob. 

SuccessiTe 

eloDf^ation 

per  inch. 

PermaiiM&t 
set. 

^acoeaaiTe 

permanexit 

eet. 

Bemarlca. 

TotaL 

Per  sauare 
inon. 

Poundt. 
190 
760 
1,520 
1,900 
1,938 
1,976 
2,014 
2,052 
2,090 
2,128 
2,166 
2,204 
2,242 
2,280 
2,318 
2.356 
2,394 
2,432 
2,470 
2,508 
2,584 
2.660 
2,812 
2,964 
8,116 
3,268 
3,420 
3,572 
3,724 
3,800 
8,876 
3,890 

Poundi. 
5,000 
20,000 
40,000 
50,000 
51,000 
58,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63.000 
64,000 
66,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86.000 
90,000 
94,000 
98,000 
100,000 
102,000 
102,380 

Jneh, 
0. 

.00064 
.00158 
.00237 
.00249 
.00256 
.00262 
.00278 
.00278 
.00289 
.00310 
.00328 
.00348 
.00363 
.00390 
.00420 
.00460 
.00510 
.00630 
.008 
.019 
.032 
.024 
.030 
.036 
.041 
.051 
.063 
.070 
.085 
.100 

Inch. 
0. 

.00064 
.00094 
.00079 
.00012 
.00007 
.00006 
.00011 
.00005 
.  00011 
.00021 
.00018 
.00020 
.00015 
.00027 
.00030 
.00040 
.00050 
.00120 
.00170 
.011 
.003 
.062 
.006 
.006 
.005 
.010 
.012 
.007 
.015 
.015 

Inch. 
0. 

Inch. 

0. 

IniUalload. 
Elaatio  limit. 



-«•■••  •••«■« 

• 





•  •••••  ••«••• 

1 

...  .. 

*              1 

. 

1  '] 

J 

! ["/'" 

. 

Tenaile  atrangth. 

General  Bummartf, 

Tensile  strength  per  aqnare  inch  of  orieinal  section pounda..  102,390 

Elastiolimit per  saaare  inch  of  original  soction do...    60,006 

Elongation  per  inon  after  rapture ineh..       .129 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .003n 

Bednction  In  diameter  at  point  of  rapture do...       .060 

Eeduotion  In  area  after  raptnre,  per  centnm  of  orl;;ina1  section 47.4 

Position  ofmptnre 2''.35  inside  the  ganged  section 

Character  of  broXonanrAlOQ..-^-^  — , i.<>^«.-. ^.^^...^,, flneaSyiqr 
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SQUARE    AND   FLAT   STEEL   WIRE. 

No.  3840. 

» 

Sample  4. 


Diameter,  ".220. 

SectioDal  area,  .038  square  inch. 

Gauged  length,  10"^ 


Applied  loadi. 

Elongation 
per  inch. 

Successive 

elongation 

per  incb. 

Pennanent 
Bet. 

SuccMaive 

permanent 

set. 

Bemarka. 

Totikl. 

Per  aq  uare 
incD. 

Pownda. 
190 
760 
1,520 
1,900 
1,938 
1,976 
2,014 
2,062 
2,090 
2,128 
2,106 
2.204 
2,242 
2,?80 
2,318 
2.856 
2,394 
2,432 
2,470 
2,508 
2,546 
2,584 
2,622 
2,660 
2,698 
2,736 
2,774 
2,812 
2.850 
2,888 
2,964   ^ 
3,116 
3. 268 
3,420 
3,672 
3,724 
8,800 
3,810 

Pounda. 
5,000 
20,000 
40,000 
50,000 
51. 000 
62,000 
63.000 
64,000 
65,000 
66,000 
67.000 
68.000 
69,000 
60,000 
61,000 
62,000 
6^1,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72, 000 
73,000 
74,000 
75,000 
76,000 
78,  Oi)0 
82,  000 
80,000 
90.000 
94,000 
18,000 
100,000 
100,260 

Inch. 

0. 

.00058 
.00141 
.00187 
.00198 
. 00208 
.00212 
00218 
.0022.1 
.00231 
.00240 
.00248 
.  002 15 
.002G8 
.00278 
.00285 
.OO'iOS 
.00310 
.00320 
.  003;il 
.00348 
.00363 
.00382 
.00408 
.00434 
.00168 
.00510 
.00583 
.00790 
.01470 
.031 
.037 
.043 
.063 
.068 
.092 
.120 

Inch. 
0. 
.00058 
.00083 
.00046 
.00011 
.00010 
.00004 
.00006 
.00006 
.00006 
.00009 
.00008 
.00007 
.00013 
.00010 
.00007 
. 00008 
. 00017 
. 00010 
.00011 
.00017 
.  00015 
.00019 
.00026 
.0(1026 
.00034 
.00042 
.00073 
.00207 
.00680 
.0163 
.006 
.006 
.010 
.016 
.024 
.028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.   1 

Eliiatic  limit 
Tensile  stren^lb. 

» 

............ 

. 

. 

General  summary. 

Teoaile strenf^tli  per  Bqnare inch  of  orieinal  section pounds..  100, 

Elnflticltniit  per  square  inch  of  original  section .....w.... do...    06,000 

Elon jcation  per  inch  after  rupture inch . .      0. 1 12 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00331 

Keiliiction  in  diameter  at  point  of  rupture do  ..        .066 

Ki>dnctiou  in  area  after  rupture,  per  centum  of  ori<;tnal  section Sflil 

Position  of  rupture 3".3  inside  the  gauged  section 

Character  of  broken  surface..'. fiDObSilkj 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  3841. 
Sample  5. 


i>jameter,  ".218. 

Section  a  I  area,  .037  square  inch. 

Gauged  length,  10". 


Applied  loads. 


ToCal.     I        inch. 


I 


2.257 

2,294 

2^331 

2»368 

2.405 

2,442 

2.479 

2,&16 

2.580 

2.738 

2.896 

3.034 

SS.182 

3.830 

3.478 

3,628 

3,700 

3,774 

a.  848 

3,922 

3,996 

4.0riO 


per  inch,      perinch. 


Pounds. 
185 
740 
J,4SO 

1.850 
2.887 
J.  924 
1.961 

1.S08 

2.035 

2,072 

2,109 

2.246 

a;  183 


JPotinds. 

d,  OOO 

20.  OOO 

4O.000 

5O,00O 

51.  OOO 

52.  OOO 

53.  OOO 

54.  OOO 

55.  OOO 
50,  OOO 

57.  OOO 

58.  OOO 

59.  OOO 
6O,O0O 
61,  OOO 
62,000 
<»,  OOO 

64,  OOO 

65,  OOO 
66,000 
67,  OOO 
68,000 
TO,  OOO 
74.  OOO 
7B.  OOO 
S2,  OOO 
86.000 
00,000 
IK.  OOO 
98,  OOO 

lOO.  OOQ 
102,000 
104,000 
106,000 
108,000 
110,000 


Inch. 

0. 
.00069 

.00177 
.(HJ283 
.  00206 

.oo:iio 

.00330 

.00342 

.00353 

.00308 

.00428 

.00478 

.00510 

.00576 

.00618 

.00680 

.00770 

.00830 

.00895 

.00947 

.  01013 

.01085 

.013 

.018 

.020 

.023 

.027 

.030 

.036 

.042 

.048 

.053 

.056 

.064 

.075 


0. 


Inch. 


.00060 

.00108 

.00106 

.00013 

.  00014 

.00020 

. 00012 

.00013 

.00043 

.00030 

.00050 

.00032 

.00066 

.00042 

.00062 

.00090 

.00060 

.00065 

.00052 

.00066 

.00072 

.00215 

.005 

.002 

.003 

.004 

.003 

.006 

.006 

.006 

.005 

.003 

.008 

.011 


Permanent 

60t. 


Inch. 


SucceMire 

permanent 

set. 


0. 


Inch. 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 


—    _.^,  .♦«,«wth  oer  aqoarelnch  of  original  section ponnds..  110,000 

SlS«l^t5«r»quar«  inch  of  orisrinaT section .do...    55,000 

StlSS£Sni>er  inch  after  rupture inch..        .082 

SuSSSSS  Sor  inch  under  strain  at  ela.«itlc  Umit do...    .00355 

^SS^^x^nl^M^meUir  Sit  point  of  Tuvtnn ....... do...        ^33 

SXanctUni  inareaafteriuptaro,  per  centum  of  original  section 27.3 

pSitionofraptarc.. - at  end  of  gauged  section. 

cCu^MsUsr  Qf  Uroken  wrface granular,  60  per  cent,  j  ail Ity,  40  per  cent. 
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SQUARE   AND   FLAT   STEEL   WIEB. 


No.  3842. 

Sample  6. 
Diameter,  ".212. 
Sectional  area,  .035  square  iuch. 
Gauged  length,  10". 


Applicxl  loads. 


ToUl. 


Poundt. 
185 
700 
1,400 
1,750 
1,785 
1,  820 

1,  855 
1,800 
1,925 
1,9C0 
1,005 
8,030 

2.  i^:> 

2,100 
2,135 
2,170 

2,  205 
2, 240 
2,275 
2.310 
2,345 
2, 380 
2,415 
2,450 
2,485 
2,520 
2,555 
2,500 
2,730 
2,870 
3,010 
3.150 
3,200 
3,430 
3.503 

3.  r)70 
3,  (}40 
3,710 
3,780 
3,850 


:\ 


EloD^TAtlou 


Peraquare-I   per  inch, 
inch. 


PoundM. 
5,000 
20.000 
40,  000 
50,000 
61, 000 
52.  ( 00 
53, 000 
64,000 
55,  000 
50,000 
57.  COO 
58,000 
69,000 
60,000 
61,000 
62, 000 
63.000 
64.000 

66,  000 
66,000 

67,  000 
68,000 
60.  000 
70,  000 
71,000 
72,000 
73,000 
74, 000 
78.  000 
82,000 
86.000 
00.000 
04,000 
98,000 

100,  000 
102,  000 
104, 000 
106. 000 
108,  000 
110, 000 


Inch. 

I. 
.00059 
.00139 
. 00205 
.00210 
.00217 
.00223 
. 00230 
.00240 
.  002.iO 
. 00260 
.0.'260 
. 00278 
. 00290 
.  00302 
.00312 
.  0(>:i29 

.po.'teo 

.  00:<t53 

. O0380 

.00410 

.  00444 

. 00482 

. 00527 

. 00565 

.00640 

. 00708 

.010 

.  023 

»025 

.030 

.034 

.041 

.047 

.  052 

.057 

.062 

.072 

.083 


SaccoRsive 

olougation 

per  iuch. 


Inch. 


0. 


00059 
. 00080 
,00066 
. 00005 
.  00007 
. 0O0O6 
.00007 
.00010 
.00010 
.00010 
. 00006 
.00012 
.00012 
.00012 
. 000 10 
. 00017 
. 00021 
.000.3 
.00017 
. 00030 
. 00034 
. 00038 
. 00045 
.00038 
. 00081 
.00122 
.00232 
.013 
.002 
.005 
.004 
.007 
.006 
.005 
.005 
.005 
.010 
.011 


Permanent 
set. 


Inch. 


0. 


SucccssiTe 
permanent 

set. 


Inch. 


0. 


Kemarkt. 


Initial  load. 


Elastic  UmiL 


Tensile  strength. 


General  9ummary, 

Tensile  strenjrth  per  aqnare  inch  of  original  section ponnda..  110,000 

ElaHtic  limit  per  smiare  inch  of  original  section do...    06,000 

Elongation  per  incn  after  mptiiro inoh..        .008 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00380 

Keduction  in  diameter  at  point  of  rupture do...        .058 

Eeduction  in  area  after  rupture,  per  centum  of  original  section 42. 0 

Position  of  rupture r'.86  outside  the  gaa£ed  aeotion. 

Character  of  broken  surface • fine,  idlky. 
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No.  3843. 

Sample  7. 

Diameter,  '^218. 

Sectional  area,  .037  square  inch. 

Gaoled  length,  10". 


Applied  loAds. 


TotaL 


I 


incli. 


as, 

IS.        i 


BIongHliou   ^"*^<^*'*f!^® 
per  inch,   j  «»o»P«t»pn 


5,  OOO 
20,  OOO 
40,000 
BO^OOO 

eo,  ooi} 

«1,  OOO 
G2.  OOO 
«»3,  OUO 
G4.  OOO 

fi«,000 
67,  OOO 

6a,ooo 

CO,  OOO 
70,  OOO 
Tl,  OOO 
T2,  OOO 
73.  OOO 
74*000 
75,  OOO 

76,000 
78,  OOO 

80.  OOO 
84,  OOO 
88,  OOO 
»2,  OOO 

«e.  OOO 

100,000 
103.  140 


T 


Inch. 
0. 
.00066 
.00142 
.00190 
.00248 

.0(n>5e 

.  O4J200 

.00278 

.00288 

.00298 

.00310 

.00321 

.00332 

.00350 

.00371 

.00388 

.00407 

.00438 

.00468 

.00511 

.00580 

.01420 

.034 

.041 

.048 

.038 

.069 

.089 


Inch. 
0. 

.OOOM 
.00076 
.00048 
.00058 
.00010 
.00011 
.00009 
.00010 
.00010 
.00012 
.00011 
.00011 
.00018 
.00021 
.00017 
.00019 
.00031 
.00020 
.00043 
.00069 
.00840 
.0198 
.007 
.007 
.010 
.011 
.020 


Permanent 

set. 


0. 


Inch. 


Sacceasire 

permanent 

aet. 


Inch. 


0. 


RemarkB. 


Initial  load. 


Elastic  limit. 


■I 


Tensile  ■trenf^h. 


G^eral  iummary, 

TMiaiiAMfMmo^li  Y>«r  AQiiare  inch  of  original  section pounds..  103,140 

SllS?li^S>rSquaro  inch  of  oriijinal section do...    68.000 

KLifiration  xJ^T  incti  ifcftt^i*  niplure inch..        .  124 

SSSttoD  5^  inch  under -train  at  olantic limit do...    .00332 

Kediietlonir^llaoEetoratpointorrupture  .     ...  do...        .068 

Ifiedoction  in  areA  after  rupture,  per  centnm  Of  original  section 52.2 

Position  of  rupture 2".70  ontside  the  gauged  section 

Chancier  of  taol^en  surface fine  silky 


i 


r 
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SQUARE   AND   FLAT   STEEL    WIRE, 


No.  3844. 


Sample  8, 
Diameter,  ".225. 
Sectional  area,  .039  square  inch. 
Gauged  length,  10''. 


Appliod  loads. 

Elonj^tion 
per  inch. 

SnccesHive 

elougaiiun 

per  inch. 

Permanent 
eel. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  sauare 
inch. 

Pounda, 
195 
780 
1,560 
1.950 
2,340 
2,379 
2,418 
2,457 
2,490 
2,535 
2,574. 
2,013 
2,652 
2,691 
2,730 
2.886 
3.  042 
3,198 
3,354 
3,510 
3,666 
3,822 
3,000 
8,978 
4,056 

2*oundt, 
5,000 
20.000 
40,000 
50.000 
60,000 
61,000 
62, 000 
63, 000 
64,000 
65,000 
06,000 
67,000 
68.000 
69.000 
70,000 
74,000 
78,000 
82.000 
86,000 
90,000 
i      04.000 
98.000 
100,000 
102, 000 
104,000 

Inch. 
0. 

.00061 
.00158 
.00217 
.00323 
.00336 
.00362 
. 00377 
.     .  00405 
.00448 
.00482 
.00560 
.00603 
.00767 
.01085 
.021 
.027 
.031 
.037 
.042 
.052 
.067 
.075 
.090 
.140 

Inch. 

0. 

.00061 
.00092 
.00004 
.00)06 
.00013 
.00026 
.00013 
.00028 
.00043 
.00034 
.00078 
.00043 
.00164 
.00318 
.01015 
.006 
.004 
.006 
.005 
.010 
.015 
.008 
.015 
.050 

Inch. 
0, 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  sumtnarp. 

Tensile  strengtb  per  square  inch  of  original  section poands..  104,000 

Elastic  limit  per  square  inch  of  original  section .do...    63,000 

EIou(;ation  per  Inch  after  rupture inch..        .  142 

Elongation  per  inch  under  strain  at  elAAtio  limit «. do. ..     .00377 

Keduction  in  diameter  at  point  of  rupture do...        .056 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.8 

Position  of  rupture ".25  inside  the  gn aged  lexigth 

Character  of  broken  surface fine  silky 
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No.  3845. 

Sample  9. 

Diameter,  ''.217. 

Sectional  area,  .037  eqnare  inch. 

Gnu^ecl  iengtb,  W. 


Applied  loadi 


Tot  si. 


Pbt  BOVMre 


sou 
leli. 


Ine 


Pounds. 

5,  OOO 

SO,  COO 

40,000 

SO,  COO 

«0.  OOO 

61,  OOO 

02,000 

03,000 

0«.  OOO 

05,000 

00,000 

6T.O0O 

es,ooo 

09,000 

70.  OOO 

74,  OOO 

T«,000 

32,000 

80,000 

OO.OOO 

»4,  OOO 

08,000 

lOO.  OOO 

102,  OOO 

104,000 

105,320 


ElonjiatioD 
per  inob. 


Inch. 
0. 

.00005 

.00157 

.00225 

.OO.'Oi 

.00331 

.00341 

.00350 

.00379 

.00403 

.00436 

.00403 

.00513 

.00577 

.00814 

.021 

.088 

.031 

.036 

.041 

.040 

.002 

.070 

.082 

.099 


Siicceflsive 

eloDfration 

per  ioob. 


Inch. 

0. 
.00005 
.00002 
.00008 
.00099 
.00007 
.00010 
.00018 
.00020 
.00024 
.00032 
.00028 
.00060 
.0COG4 
.00237 
.01286 
.005 
.005 
.005 
.005 
.008 
.013 
,008    • 
.012 
.017 


PermMient 
set. 


Inch. 


0. 


SacceMive 

permaaent 

set. 


Inch, 


0. 


Remarks. 


Initial  load. 


Elastlclimli. 


Tensile  strength. 


General  summary. 


T«..iiA  aftMUBftli  l»er  aqiuur©  Inch  of  original  section pounds..  105,820 

eSST llmifc 5er  »Qi»»T©  inch  of  original  section   .do...    82,000 

i£!^^inn  MT  inch  alter  rupture inch..        .130 

S^2*t^  ^r  iucli  under  strain  at  elastic  limit do...    .00341 

fS^S^iriikmeter  at  point  of  rupture. ......  do...         047 

o^r^in^  in  AJ.MIA  After  ropture,  per  centum  of  original  section 38.7 

pS^^r™p«^-;iJ: V .tmiddl.  of  length 

SraotM^  of  brol»n  .iiHiK. flne»ilky 


w 
h 
i 

^ 


r^^ 
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SQUARE    AND   FLAT    STEEL    WIBB. 


No.  3846. 

8a7}ipl€  10. 

Diameter,  ".218. 

Sectional  area,  .037  square  inch. 

Gauged  leugtli,  10". 


Applied  loads. 


Total. 


Poundg. 
185 
740 
1,4*^0 
1,850 
2,  21'0 
2,  2r>7 
2.204 
2,331 
2,368 
2, 405 
2, 442 
2.470 
2,510 
2,  5r>3 
2,590 
2.  C-J7 
2,  C64 
2.  701 
2,  738 

2,776 
2,«12 
2,849 
2.886 
2,  923 

2.  960 
2,907 
3.034 
3,182 

3,  330 
3,478 
3.  620 
3,700 
3.774 
3.848 
3,  922 
4,070 
4,218 


Per  Houare 
incn. 


Pound*. 

5.000 

20,  000 

40.000 

50,  000 

60,  000 

61,  000 

62,  000 

63,  000 
64.000 
65.000 
66,  000 
67, 000 
68, 000 

69,  000 

70,  000 
71,000 

72,  000 

73,  000 
*  74,  000 

75.000 

76,  000 

77,  000 
78,000 
79,  000 
80.000 
81,000 
82,000 
86,000 

m,  000 

94.  000 
98,000 
100,  000 
102.000 
104.  000 
106.  000 
110,000 
114,000 


KlongatioD 
per  inch. 


Inch. 
0. 
. 00059 
.00139 
.00182 
.00240 
. 00247 
,  002:.2 
.  00260 
.  00266 
.  C0272 
.  00280 
.00288 
.  00295 
. 00306 
.00311 
. 0C326 
.  00333 
. 00343 
.00354 

.00369 

. 00?87 

.00401 

.00433 

. 00451 

.00491 

.00561 

.  00760 

.024 

.030 

.034 

.041 

.043 

.048 

.053 

.058 

.073 

.110 


Siuiccssive 

eloni/aiioD 

per  inch. 


Inch. 
0. 

.00059 
. 00080 
.  00(143 
.00058 
.  00007 
.00005 
.00008 
.00006 
. 00006 
.00008 
.  00008 
.  0(K)07 
.00011 
. 00005 
.00015 
.  00007 
.00010 
.00011 

.00015 
.00018 
. 00014 

.  ooo:i2 

.00018 

. 00040 

.00070 

.  001  <)9 

.0164 

.006 

.004 

.007 

.002 

.  005 

.005 

.005 

.015 

.037 


Permanent 
set. 


Snccesaive 
permancut 
set 


Remarka. 


Initial  load. 


Elastic  limit,  approxi- 
mate. 


Tensile  atrenii^h. 


General  Bummary^ 

Tenftilo  Btrength  pnr  nqunre  inch  of  original  section ponnda..  114«000 

Elastic  limit  por  square  inch  of  origiiiaT section  (approximate) do...    74,000 

Eloii^n tior>  per  inch  after  ni ptni"0 Inch . .        .  1 18 

£loii$;ation  per  inch  under  ntrain  at  clastic  limit • do...     .0(654 

deduction  in  diamotcrat  point  of  rupture do...        .048 

Red  action  in  area  alter  rapture,  per  centum  of  original  section JW.7 

Position  of  rupture ".1  outside  the  ganged  section 

Character  of  tirolsen  surface fine  tiUky 
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SAMPLES  FROM  ENDS  OP  COILS  AFTER  SECOND  DRAWING. 

No.  3807. 

Sample  1. 

Sectional  area,  'M496  x  ."1503=  .022  square  inch. 
Gaa^ed  leugtb,  10^'. 


I     .    Applied  Io«d«. 


( 


TolaL 


I*tntnds. 
110 


a80 
1.32© 
1,  430 
1.54© 
I.CiO 
1.76© 
l.itTO 

l,W«) 
2.090 

2,245 


Elongation.  »ncce««ive 


Per  square 
iocb. 


per  inch. 


5.000 
20.000 
4(^000 
60,000 
65.000 
70,000 
75.000 
80.000 
85.000 
90.000 
95,  006 
100.  oco 
102,040 


T 


0. 

.00075 
.00172 
.00284 
.00314 
.00351 
.00382 
.00442 
.00508 
.OOdOl 
.00722 
.01114 


elongation 
per  inch. 


Inch. 

0. 
.00075 
.00097 
.00112 
.00030 
.00037 
.00041 
.0U05O 
.00064 
.00005 
.0012L 
.00302 


Permanent 
^et. 


Indi, 


0. 


Snccesaivo 

pennanent 

set 


Inch. 


0. 


Reuarkg. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tftnaile  •iren^tli  j>er  square  inch  of  ori^nal  sfiction ponnds. 

-ei^Mtic  limit;  per  sqnare  inch  of  original  section do  . 

noi»2&tioD  Mr  Inch  aflerniptnns •.-..inch. 

^anStion  per  inch  under  mrain  at  ebstio  limit do.. 

S-?-SxI^  in  Ar«*  after  raptnre,  per  ceutam  of  original  section 

^SD?r?»pSre....- /. 6".  05  outside  the  gaug^  section 

ChSaSor  of  broken  •urlSMe fine  silky 


102.  040 
70,000 

.010 
.00351 

54.5 


n 
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SQUARE  AND  FLAT  STEEL  WIRE, 


No.  3808. 

Sample  2. 

Sectional  area,  'M515  x  ".1513=  0229  square  inch. 
Gauged  length,  10".  -       , 


Applif 
Total. 

u\  loads. 

Por  aanare 
inob. 

Elongation 
per  inch. 

Succemive 

eloiif^atton 

per  incb. 

Permanent 

8Ct. 

Succeaaive 

permanent 

act 

Ramarka. 

Poundt. 

114 

458 

916 

1,374 

1,488 

1,603 

1,717 

1,832 

1,946 

2,061 

2.175 

2, 214 

Pounds. 
5,000 
20,000 
40,000 
60.000 
65.000 
70,000 
75,000 
80,000 
85,000 
90,000 
05.000 
96,680 

Inch. 
0. 

.00073 
.00171 
.00287 
.00323 
.00365 
.00422 
.00480 
.00583 
.00767 
.  01417 

Inch. 
0. 

.00073 
.00098 
.00116 
. 00036 
.00042 
.00057 
.00058 
.00103 
.00184 
.00650 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 

"> 

Tenaile  stranjcth. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds..    96^689 

Elastic  limit  per  square  inch  of  original  section do...    SS^OOO 

Elongation  per  inch  after  rupture inch. .        .017 

Elongation  per  inch  under  sirain  at  elastic  limit ...do...    .0080 

Re<luction  in  area  after  rupture,  per  centum  of  original  section « 55.9 

Position  of  rupture ^ T' .3  outside  the  fj^nged  section 

Character  of  broken  surface ...fine^ailkj 


No.  3809. 

Sample  3. 

Sectional  area,  ".1505  x'M495=. 0226  sqnare  inch. 
Gauged  length,  lO''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

ToUI. 

Per  sonare 
inch. 

Pounds. 

112 

450 

900 

1,350 

1.462 

1,575 

1,087 

1,800 

1.912 

2, 025 

2,137 

2, 215 

Pounds. 
5,000 
20,000 
40.000 
60,000 
65.000 
70,000 
75,000 
80,000 
85.000 
90,000 
95,000 
08,440 

Inch. 

0. 

.00072 
.00166 
.00278 
. 00308 
.00343 
.  00388 
.00441 
.00521 
.00637 
.00908 

Inch. 
0. 

.00072 
.00094 
.00112 
.00030 
.60035 
.00045 
.  00053 
.00080 
.00116 
.00271 

Inch. 
0. 

Ineh. 
0. 

luUialload. 
Elastic  Umit. 

Tensile  strongthi 

General  9ummarif, 

Tensile ntrength  per  sqnare  inch  of  original  section ......poanda..    M^44d 

Elatilic  limit  per  sauare  iuch  of  original  section do...     70,-W 

Elongation  per  inch  after  rupture inch..       .660 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  (NOtf 

Reduction  in  area  after  rupture,  per  centum  of  original  section 6>« 

PoHition  of  rupture 5".4  outside  the  ganged  fSetiM 

Character  of  broken  surface line,fiM7 


SQUARE  AND  PLAT  STEEL  WIRE. 
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Ko.  3810. 


Sample  4. 

Sectional  area,  'M515x".1514=.0229  square  inch. 
Gaugred  length,  10". 


Applied  loadii. 


Total. 


Per  saaare 
incn. 


Pounds. 

114 

45S 

916 

l,r74 

l,4«a 

1,«03 

1,717 

1.832 

1,M6 

•2;«6i 

2,175 
2,2ftO 
2,362 


Pounds. 

5,000 

20,000 

4O,0O0 

60.000 

65.000 

70,000 

75,000 

iM\000 

85.000 

90.000 

05.000 

100,000 

103, 140 


EloncatioD 
per  inch. 


Inch. 
0. 

.00068 
.00148 
.00257 
.00280 
.00318 
.00354 
.00402 
.00458 
.005U 
.00710 
.009 


Saccesftive 

eluii;£atiou 

per  inch. 


0. 


Inch. 

.00068 
.00080 
.00109 
.00032 
.00029 
.00036 
.00048 
.00056 
.00086 
.00166 
.0019 


Permanent 
sot. 


Inch. 
0. 


Sneceasive 

periDAnent 

set. 


Inch. 
0. 


Bemarks. 


Initial  loikd. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

nle  atreofrth  per  square  inch  of  oriEinal  section pounds..  103, 140 

a»tic  limH  per  auoare  inch  of  originar section do..."  75,000 

vniration  per  incn  aftorrupiar© inch..        .635 

OfDKatioii  per  inch  under  strain  at  elastic  limit do...    .00354 

>da<rti<M&  iu  sirea  after  rupture,  per  centnm  of  original  section 55.4 

MXtion  of  rupture 2".26  inside  the  gauged  section 

laTBcteruf  broken  sorfaoe fine  silky 


No.  3811. 


Sample  5. 

Sectional  area,  'M500x'M505=.O225  square  inch. 
Gauged  length,  10". 


AppU«<i  loads. 


Total. 


1  Per  «qa; 
Inch. 


oare 


112 
4SO 


Elongation 
per  inch. 


].354> 
1,463 
1,575 
1.687 
1.80O 

2.925 

2,137 
2.250 

2. 


PoundM. 

5,000 

20.000 

40.000 

60,000 

6B,000 

70,000 

75.000 

80,000 

85.000 

90,000 

95.000 

100,000 

105,000 

107.560 


Inch. 


0. 


.00090 
.00180 
.00288 
.00317 
.00348 
.00380 
.00420 
.00467 
. 00520 
.00598 
.00696 
.00858 


Successive 

elongation 

per  inch. 


Inch, 


0. 


.00090 
.00090 
.00108 
.00029 
.00031 
.00032 
.00040 
.0004? 
.00053 
.00078 
.00098 
.00162 


Permanent 
set. 


0. 


Inch. 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


\ 


General  summary, 

<Ee«kslle*treng:th  per  square  inch  of  original  section POflnas..  107.560 

tie  limit  per  sanajo  inch  of  origin.ll  section do  ..    80,000 

f^Uov  per  inch  afrerruptnro  _ incVi  -003 

i.^^*^^".'**'' *^*^1*«!*°*^*'' ?*'*♦«  at  eloHtir  limit do  "     .00420 

Sj?S5^r^^if,t  "'**"'^*''P®»^c*»n*"™  of  ""ginal  section \W.l 

of  b?okS^  iorVice: 10".75  outside  the  i^augid  secljon 

• ,..iiue8Uky 


r 


*lt.|lt  ■!■■■ '  IS.  I  f  t^^H-H 
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SQUARE  AND  FLAT  STEEL  WIRE. 


liTo.  3812. 

SatnpU  6. 

Sectional  area,  ".1512  x  ".1506  =  .0228  square  inch. 
Gauged  length,  10". 


Applii 
Total. 

Poundt. 

114 

450 

912 

1,868 

1.482 

1,596 

1,710 

1,824 

1,938 

2. 052 

2.  100 

2, 280 

2,318 

(^il  loads. 

Per  Hqiiaro 
iucb. 

EloD^ation 
per  inch. 

Successive 

elongation 

per  incb. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

.   Pounds. 

5,000 

20,000 

40,  000 

60.000 

05,  OOO 

70,000 

75,  000 

80,000 

85,000 

90,  000 

05,  000 

100,000 

101,  670 

Inch. 
0. 

.  (H)068 
.00166 
. 002T0 
. 00294 
. 00340 
.  00383 
. 00432 
. 00509 
.  00602 
. 00820 
.012 

Inch. 
0. 

Inch. 
0. 

Inch. 

.  IniUal  load. 
Elastic  limit. 

Tensile  fttrength. 

.O006>< 

.•••••••.••. 

.  0009H 
.00104 
.00024 
.  00(U6 
.00013 
. 00049 
.00077 
.00093 
.00218 
.0038 

' 

1 

Geiiet^al  summary. 


Tensile  strenjzth  per  sqnare  inch  of  original  section .~. pounds 

Elastic  limit  pt^r sqnare  inch  of  original  section do. 

Elongation  per  infcu  after  rupture inch 

Elongation  per  inch  under  stniln  at  elastic  limit do. 

Rednction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 3". 0  outside  the  gaagod  section 

Character  of  broken  surface .......fine,  aiikjT 

There  was  a  short  twist  in  the  wire  at  the  place  where  rupture  occurred. 


101,670 

65,000 

.017 

.00294 

56.1 


No.  2813. 

Sample  7. 

Sectional  area,  ".1505  x  ".1503  =  .0226  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Snccessivo 

elongation 

per  inch. 

Sncrcsaivc 

Remarks. 

Total. 

Per  sqnare 
inch. 

sot. 

permanent 
set. 

Pounds. 

113 

452 

904 

1,356 

1,4159 

1,582 

1.C95 

1.808 

1,021 

2.  034 

2,147 

2,200 

2,  373 

2,  422 

Pounds. 

5.000 

20,  000 

40.  000 

60,000 

05,  000 

70,000 

75, 000 

80,000 

85,  000 

90,  000 

95,  000 

100.  000 

105,  000 

107, 170 

Inch. 
0. 

.00072 
.00172 
.  00280 
.  00306 
.  00337 
.  00373 
.00419 
.00461 
. 00526 
. 00025 
.00810 
.012 

Inch. 
0. 

.00072 
.00100 
.00108 
.00026 
.00031 
. 00036 
. 00046 
. 00045 
.00061 
.00100 
.00186 
.0030 

Inch. 
0. 

Inch, 

0. 

Initial  load. 
Elasfeio  Ibuit 

Tensile  strengtli. 



1 

t 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .  107,170 

KiaHtic  limit  per  Houare  inch  of  original  section do. ..    79;  OW 

Elongation  per  ineii  after  rupture - inch..       .007 

Elongation  i  erimh  under  strain  at  elastic  limit do...    .0«J73 

Keduction  in  area  after  rupture,  per  cculum  of  originnl  soction S8L4 

Position  of  rupture 8"  outside  the  gauged  seetlos 

Character  of  broken  surface .' jfine^siUrj 


^^k 


J 
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SQUARE   AND   FLAT   STEEL    WIBB. 

No.  3816, 


Sample  10. 

Sectional  area,  'M600x'M487  =  .0223  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Saccemdve 

elongation 

per  incb. 

Permanent 
set. 

Successive 
permanent 

'Mt. 

Bemarka. 

TotaL 

Per  square 
inch. 

Pounds. 

Ill 

446 

892 

1,338 

1.449 

1.501 

1,672 

1,784 

1.805 

2,007 

2,118 

2,230 

2,341 

Pmmds. 

5,000 

20,000 

40,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

05,000 

100.000 

105, 000 

Inch. 
0. 

.00073 
.00167 
.00274 
.00303 
.00340 
.00382 
.00423 
.00483 
.00640 
.00680 
.00906 

Inch, 
0. 

.00073 
.00094 
.00107 
.00029 
.00037 
.00012 
.00041 
.00060 
.00057 
.00140 
.00226 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section ponnda 

ElAstic  limit  per  square  inch  of  original  section do. 

Elongation  perineal  after  rapture inch 

Elongation  per  inch  nnder  strain  at  elastic  limit do. 

Keduotion  in  area  after  rupturo,  per  centum  of  original  section 

Position  of  rapture ".76  inside  the  gauged  section 

Character  of  broken  surface ..,— flne^  cQky 


105,006 
70.006 

.015 
..00340 

S3.4 


-^ 


SQUARE   AND   FLAT   STEEL   WIRE. 
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SAJtfPI^S  FROM  SNDS  OF  COILS  AFTER  3d  BRAWINO,  IST  HOLS, 

No.  3817. 


Sample  h 


Sectional  area,  'M170x'MI72=.0137  square  inch. 
Gaugeil  leii^rtli,  10". 


Applied 


TotaL 


Per  Muare 
incn. 


20,  OOO 
40«000 

eo,ooo 
so^ooo 

8S.OOO 
00.000 
95,  OOO 
lOO,  €M>0 
10S.000 
110,000 
115,000 
IdO.  OOO 
125,  OOO 
130.  OOO 
135.  OOO 
140.  OOO 
145,000 
150,000 


Elon^tttion 
per  iiiob. 


Inch. 


0. 


.00075 

.00163 

.00263 

.00371 

.00308 

.00430 

.00403 

.00606 

.00547 

.00591 

.00641 

.00700 

.00763 

.00848 

.00065 

.01141 

.016 

.021 


Sucoeasive 

elOD)!fttiOD 

per  inch. 


Inch, 


0. 


.00075 
.00088 
.00100 
.00108 
.00027 
.00032 
.00033 
.00045 
.00039 
.00044 
.00050 
.00050 
.00063 
.0U0S5 
.00117 
.00176 
.00459 
.005 


Permauent 

set 


Inch, 
0. 


SnoooasiTe 

pemniuient 

set. 


InelL 
0. 


Remarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Qtneral  summary. 

Tensile  ntreiBKtli  per  sqiuov  inch  of  oriEina)  section pounds..  150,000 

Wasac limU  per  sqoAre  inch  oforiKinal  section • do...  105,000 

Eloacatlon  i>er  inen  after  rupture inch..        .011 

Blonntion  per  fneti  under  strain  at  elastic  limit do...    .00547 

Beduction  inarea  after  rapture,  per  centum  of  original  section 40.9 

PwitioB  of  rupture 2"  outside  the  gauged  length 

Chancier  of  broken  aurfao© fine,  silky 


■Mifc' 
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I  No.  3818. 

Sample  2. 

Sectional  area,  'M178x'M172=.0137  square  inclh 
Gauged  leugtb,  10". 


Applied  loads. 

Elongation 
per  inch. 

Snceesalre 

elongation 

IMjr  inch. 

Permanent 
set.  i 

SacceasiTe 

permanent 

set. 

Remarks. 

Total. 

Per  Bouaro 
inch. 

Pounds. 

68 

274 

548 

822 

1.096 

1,164 

1,233 

1,301 

1,870 

1,438 

1,507 

1,575 

1,644 

1,712 

1,781 

1,849 

1,918 

1,986 

2,050 

Pounds. 

5,000 

20,000 

40, 000 

60,000 

80,000 

85,000 

90,  000 

95.000 

100.000 

105,  000 

110,000 

115,000 

120,  000 

125.  000 

130,  000 

135, 000 

140,000 

145,000 

140,640 

Inch. 
0. 

.00077 

.00162 

.00267 

.00363 

.00392 

.00424 

.  00461 

.00490 

.00542 

. 00591 

.00646 

.00712 

.00784 

.00874 

.01007 

.014 

.017 

Inch. 
0. 

.00077 
.00085 
.00105 
.00006 
.00029 
.  00032 
.00037 
.  00038 
.00043 
.00049 
.00055 
.00066 
.00072 
.00090 
.00133 
.00393 
.003 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section I>oaBds..  140,846 

Elastic  limit  per  square  inch  of  original  section do...   100^600 

Elongation  per  inch  after  rupture 1 inch..        .012 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00480 

lioduction  in  area  after  rupture,  per  centum  of  original  section 32.8 

Positiouof  rupture 3".0  outside  the  gauged  lenrth 

Character  <rf  brolLon  surfkce ftiie.ailjqr 
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SQUARE   AND   FLAT.  STEEL    WIBE. 

No.  3820. 


Sample  4, 

Sectional  area,  'M173x".1174=.0137  square  inch. 
Gauged  leugtb,  10''. 


Applied  loadB. 

Elongation 
per  inch. 

Sncccmive 

Permanent 
set 

SacceasiTe 

permanent 

set. 

Bemarka. 

TotaL 

Per  aqaare 
incu. 

eluni^ation 
per  iucb. 

Pounds. 
68 
S74 
548 
822 
1,096 
1.164 
1,233 
1.301 
1,:J70 
1,438 
1,507 
1.575 
1,644 
1,712 
1,781 
1.849 
1,918 
1,986 
2,055 
2,123 
2,140 

Pounds, 
5.000 

ao,ooo 

40,000 

60,000 

80,000 

85.000 

90,000 

9  J,  000 

100,000 

105,000 

110,000 

115,  IKM) 

120,000 

125.000 

130,000 

13.\000 

110,000 

145,000 

150.000 

155.000 

156,200 

Inch, 
0. 
.00070 
.00160 
.00243 
.0«ia50 
. 00378 
.00407 
.00445 
.00493 
.00540 
.0057S 
.00631 
.00602 
.00764 
.00848 
.00940 
.01068 
.012 
.017 
.022 

Inch, 
0. 

.00070 

.00090 

.00083 

.00107 

.00028 

.00029 

.00038 

.00048 

.00047 

.00038 

.00053 

.00061 

.00072 

.00084 

.00092 

.00128 

.00132 

.005 

.005 

Inch, 
0. 

• 

Inch. 
Ol 

TniUalload. 
Blaatio  limit 

Tenaile  atrength. 

-•%«•••••••• 

. 


General  summary. 

Tenaile  ntrength  per  aquare  inob  of  original  section ponnda. 

Elastic  limit  per  SQuare  inch  of  original  aection do.. 

Elongation  pt'.rincn  after  ruptare inoh. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  aiea  after  rapture,  per  centum  of  original  aection 

Position  of  ruptare , ".80  inaide  the  gsuf^ 

Character  of  broken  sor&ce • ••. • • ....••.... 


196,209 

Mnooo 


00445 

82.  g 


cedleKth 
!flBa.ailky 


/^ 


452 


SQUARE   AND   FLAT    STEEL.  WIBE. 


No.  3822. 
Sample  6. 

Sectional  area,  'M184x".1185=,014  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

ElonsntioD 
per  inch. 

Siiccessivo 

eluu^ation 

per  iuch. 

Permanent 
set. 

Snccesaive 

permanent 

set. 

Remarks. 

ToUl. 

Per  soaare 
Id  CD. 

Pounds. 
70 
280 
560 
840 
1,180 
1,100 
1,260 
1, 330 
1,400 
1,470 
1,540 
1,610 
l,6H0 
1,  750 
1,820 
1,890 
1,960 
2,030 
2,100 
2,170 
2,184 

Pounds, 

5,000 

20,000 

40,000 

60,000 

80,000 

85,000 

90.000 

05, 000 

100, 000 

105, 000 

110.000 

115,000 

120, 0«»0 

125.  000 

130, 000 

135.  000 

140. 000 

145. 900 

150, 000 

1S5, 000 

156,000 

Ineh. 

0. 

.00074 
.00160 
. 00253 
.0035S 
.00385 
. U0421 
.  00449 
.00487 
. 00520 
.00568 
.  00621 
. 00678 
.00743 
.00(^17 
. 00008 
.01039 
.01195 
.017 
.023 

Inch. 

0. 

.00074 
.00086 
.  00093 
.00105 
.00027 
.  000 16 
.00028 

.  ocorjH 
.  00012 

.  00039 
.  00053 
. 00057 
.00065 
.  00074 
.00091 
.00131 
.001.56 
.00505 
.006 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

General  summat-y. 

Tensile  strength  per  nqnare  inch  of  or{(;inal  section ponnds..  166,  OOO 

Elastic  limit  per  Aqiiurn  iuch  of  original  section do...  110.  OAO 

Elougatiou  por  iuch  nt'ter  rupture inch..         .  022 

ElongHtiou  per  inch  nuder  jilrain  at  eluAtic  limit do .00568 

Efninction  in  Hrea  after  rupture,  per  centum  of  origiual  section 42. 1 

Position  of  rupture ''.50  inside  the  ganged  section 

Character  01  broken  surface •. fine,  sillily 


i 


mn 


^rTS?3= 


454 


SQUARE   AND   FLAT   STEEL   WIRE. 


No.  3824. 

Sample  8. 

Sectional  area,  'M193  x  ".1189  =  .0142  square  inch. 
Ganged  length,  10". 


Applied  loads. 

EloDf^atlon 
porinch. 

Successive 

elonjration 

per  inch. 

PenuaDent 
'    set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
71 

284 
668 

a^2 

1,136 
1,207 
1,378 
1,349 
1,420 
1,491 
1,562 
1.633 
1,704 
1.775 
1.846 
1,917 
1.988 
2,069 
2,118 

Poundi. 

5,000 

20,000 

40, 000 

60,000 

80,000 

85.000 

90,000 

95,000 

100,000 

105.000 

110.000 

115.000 

120.000 

125,000 

130,000 

135, 000 

140,000 

145.000 

149, 150 

Jneh. 
0. 

.00078 
.00167 
.00262 
.00372 
.00401 
.00438 
.00478 
. 00522 
.00565 
.00618 
.00086 
.00749 
.00821 
.00924 
.01054 
.01262 
.018 

JneJu 
0. 

.00078 
.00080 
.00095 
.00110 
.00029 
.00037 
.00040 
.00044 
.00043 
.00053 
.00068 
.00063 
.00072 
.00103 
.00130 
.00206 
.00638 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

« 
Elastlo  limit. 

Tensile  stren^b. 

General  summary^ 

Tensile  stren^h  per  square  inch  of  oriKiuftl  section 7 pounds.     149,150 

Klastic  limit  per  square  inch  of  original  section do. ..  105^000 

Elongation  per  inch  after  rupture inch..        .01:i 

Eloniration  per  iach  under  strain  at  elasticlimit do...     .00565 

Seduction  in  area  after  rapture,  per  centum  of  original  section 47.^ 

Position  of  rupture :.. ''.45  outside  the  gauged  section 

Character  of  broken  surface ....fine, silky 
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SQUARE   AND   FLAT   STEEL   WIRE. 


No.  3826. 

Sample  10. 

Sectional  area,  'M165  x  'MI69  =  .0136  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

Elonfration 
per  inch. 

Successive 

elongation 

perluoh. 

Permanent 
set. 

Successive 

permanent 

aet 

Remarks. 

Total 

Per  so  iiare 
incn. 

Pounds. 
68 
272 
644 
816 
1.088 
1,156 
1,224 
1,292 
1,360 
1.428 
1,496 
1,564 
1,632 
1,700 
1,768 
1.836 
1,904 
1.  972 
2.040 
2.108 
2, 178 
2,244 

Pounds. 

6.000 

20,000 

40,000 

60,000 

80,000 

85,000 

90.000 

95,000 

100,000 

106,000 

110,000 

115,000 

120,000 

125,000 

130,  000 

135.000 

140,  000 

145. 000 

150,  000 

155,000 

160,  000 

165,000 

Inch. 
0. 
.00076 
.00161 
.00265 
.00357 
.00372 
.00400 
.00426 
.00458 
.00496 
.00520 
.  00665 
.00605 
.0065C 
.00705 
.00764 
.00830 
. 00910 
.01012* 
.012 
.014 
.020 

Ineh. 
0. 
.00075 
.00086 
.00104 
.00092 
.00015 
.00028 
.00026 
.00032 
.00088 
.00024 
.00045 
.00040 
.00047 
.00053 
.  000.59 
.00066 
.00080 
.  00102 
.00188 
.002 
.006 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

• 
Elastio  limit 

Tensile  strength. 

General  summary. 

Tensile  strength,  per  sqnare  inch  of  orij^nal  section pounds..  IftltOOO 

Elastic  limit,  per  aauaro  inch  of  original  section do..  115,000 

Elongation  per  inch  nfter  rapture inch..        .010 

E)ou;);atiou  por  inch  under  Htrain  at  clastic  limit do...    .Q<^65 

Reduction  in  area  after  rupture,  per  centum  of  original  section 45l6 

Position  of  rupture 2"  outside  the  gauged  section 

Character  of  broken  surface •••• ....fine^  ailky 


458  SQUARE   AND  PLAT  STEEL  WIRE. 

No.  3828. 
Sample  2. 

Sectional  area,  ^'.0992  x  '^0995  =.0099  square  Inch. 
Gauged  length,  10". 


Applied  loads. 

ElonsatioD 
per Inch. 

Saoceasive 

eloDf^aiion 

per  inch. 

Permanent 

set. 

SoccessiTe 

permanent 

set 

Bemarka. 

ToUl. 

Pur  square 
incn. 

Founds. 

40 

196 

396 

594 

792 

'090 

1,039 

1,080 

1,138 

l.lft^ 

1,237 

1,287 

1.336 

1,386 

1,435 

1.485 

1,534 

1,584 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80.000 

100,000 

105,000 

110.000 

116.000 

120.000 

I'^b,  000 

130, 000 

13.5.000 

140.000 

145.  UOO 

150,000 

155.  000 

160.000 

Inch. 
.  0. 

.00073 
.00160 
.00251 
.00351 
.00470 
.00491 
.00536 
.00578 
.00607 
.00657 
.00720 
. 00775 
.OOtMS 
. 00940 
.01073 
.01295 
.016 

Inch. 

0. 

.00073 
.00087 
.00091 
.00100 
.00119 
.00021 
.00045 
.00042 
.00029 
.00050 
.00003 
.00055 
.00078 
.00092 
.00133 
.00222 
.00305 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  atreagtli. 

General  Bummary, 

TonflUestrenKth  per  square  inch  of  orifflnal  section ponnda..  100,000 

Elafltio  limit  per  square  inch  of  orifcinaT  section do...  I20|,000 

Elongation  per  inch  afier  rupture inch..       .003 

Elonication per  inch  under  strain  at  elastic  limit do...    .OOIMIT 

Keduction  m  area  after  rupture,  per  oentam  of  original  section 3814 

Position  of  rupture 9"  outside  the  gaofced  aeeUon 

Character  of  brolcen  snrfiftoe t - ....Aiie»ailky 


SQUARE  AND   FLAT   STEEL    WIRE. 
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No.  3829. 

Sample  3. 

Sectional  area,  'M005  x  'M012  =  .01  square  inch, 
Oangred  length,  10". 


applied  Ioa.d«. 


Tetal. 


50 
20O 
400 
600 

800 
1,000 
1.030 
1,100 
1,150 
1.200 
1,2S0 
1.300 
1,350 
1.400 
1,450 
1,500 
1.550 
1,000 
1.060 
1,700 
1,718 


Per  snoiire 


in 


0C|O 
DCU. 


5,000 

20,  OOO 

40,  C»00 

GO,  OOO 

80,  OOO 

lOO,  OOO 

10.%  OoO 

no,  OOO 

115,000 

i:ro,  OOO 

1155,000 

130,000 

13ft,  OOO 

140,000 

145,  OOO 

150.  OOO 

155,  OOO 

160,  OOO 

165,  OOO 

170,000 

171,800 


Elongation 
per  ijich. 


Inch. 
4). 
.00078 

.00168 

.0i>'i01 

.0035'J 

.00158 

.00484 

.00517 

.00552 

.00o90 

.00027 

.00008 

.00717 

.00778 

.OOhSO 

.009:J7 

. 010^7 

.01245 

.015 

.020 


SncceHsive 

elougiition 

per  inch. 


Inch. 
0. 

.00078 
.00000 
.00003 
.00091 
.00100 
.00026 
.  ooo;« 

. 00035 
.00038 
.00037 
.00041 
.00040 
.UOUOl 
.00072 
.00087 
.00120 
.00188 
.00355 
.005 


Permanent 
set. 


0. 


Inch. 


SirccetwiTc 

]iennftnent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Blastio  Umit. 


Tensile  strength. 


General  aummary, 

TenaHe  atren|i:tli  i>er  sqaaro  inch  of  oriicinai  section ponn<ls..  171,800 

Estflic  limit  per  atqaat^  inch  of  origioal  section <lo  ..  130,000 

IkniKation  per  inch  after  rupture inch..        .014 

KWrtk^ation  p«r  ineb  nader  strain  at  elastic  limit do...     .00068 

kedttction  in  area  after  ruptare,  per  centam  of  original  section 45. 0 

Paaitkm  of  rapture "A  outside  the  gaugod  section 

Chzactar  of  brolien  sorliaee fine,  silky 


r 


B 


wm 


■iBI 


fsams 


i^mi 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  3830. 

Sample  4. 

Sectional  area^  ''.0999  x  ".0998  =  .0099  square  inch. 
Gauged  length,  10". 


Applied  loa4a. 

EloDgation 
per  inch. 

Saccessive 

elongation 

per  inch. 

Permanent 
set. 

Si.ccessive 

ToUL 

Per  Miuare 
iocn. 

permanent '              Bemarka. 
set. 

r 

Pounds. 

49 

198 

396 

694 

792 

990 

1.039 

1.089 

1,138 

1.188 

1.237 

1,287 

1,336 

1,886 

1,  435 

1,485 

1,534 

1,584 

1,633 

1,683 

Pounds. 

5,000 

20.000 

40,000 

60,000 

80,000 

100,000 

105.000 

110, 000 

115.  QpO 

120,000 

125,000 

130,000 

135, 000 

140,  000 

145,000 

150,000 

155,000 

160,  000 

165, 000 

170, 000 

Inch. 
0. 
.00077 
.00160 
.00250 
.00344 
.00458 
.00480 
.  00512 
. 00545 
.00586 
.00636 
. 00683 
.00726 
.00791 
.00868 
.00968 
.Oil 
.013 
.017 

Inch. 

0. 

.00077 
.00083 
. 00U90 
.1)0094 
.00114 
.00022 
.00032 
.0C033 
.00041 
.00050 
.  00047 
.00042 
.00066 
.  00077 
.00095 
.001.T7 
.002 
.004 

Inch. 
0. 

IndL 
0. 

Initial  load. 

Elaatio  limii. 

•••■•• ^•■«** 

' 

.. 

- 

Ultimate  streDfcth. 

Genei'al  summary. 

Tensile  strength  per  square  inch  of  original  section poands..  170,000 

Kla8iio  limit  per  Huuare  inch  of  original  section do...  120,000 

Elongation  per  inch  after  rupture • iuch..        .016 

Eluni(ation  per  inch  under  strain  at  elastic  limit do...    .00586 

Reduction  in  area  after  rupture,  per  centum  of  original  section 38.4 

Position  of  rupture ".90  ontaide  the  ganged  sectKin 

Character  of  broken  surface ......flne,  silkj 


M   nA 
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SQUARE   AND   FLAT   STEEL   WIEE. 

No.  3832. 


Sample  6. 

Sectional  area,  ".0997  x  ".0998 =".0099  square  incK 
Gauged  length,  10". 


Applied  loads. 

EIoDKatton 
per  inch. 

Saccesfiive 

eIon;:atiou 

per  inch. 

Pormanoiit 
act. 

SucccbbIvo 

peril]  anent 

Bet. 

Remarks. 

9?otal. 

Per  equare 
incn. 

Pounds. 

49 

198 

39G 

594 

792 

990 

1,039 

1,089 

1. 138 

1,188 

1,237 

1,287 

1,336 

1.386 

1. 435 

1,485 

1,534 

1,584 

1,633 

1.662 

Pounds.' 

5.000* 

20,000 

40,000 

60.000 

80,000 

100, 000 

105,000 

110.  000 

115,  (00 

120, 000 

125,000 

130,000 

135. 000 

140.000 

145, 000 

150.000 

155,000 

160,000 

165.000 

167.880 

Jneh. 
0. 

.00076 
.00162 
.  00248 
.00348 
.00467 
.00485 
. 00523 
.  00.>(i5 
.0(»597 
.00642 
.00095 
.00750 
.00840 
.00940 
.01080 
.01200 
.014 
.020 

Inch, 

0. 

.00076 
.00086 
.00086 
.00100 
.00119 
.00018 
.00038 
. 00042 
.00032 
. 00015 
.  00{»53 
. 00055 
.00090 
.00100 
.00140 
.00180 
.00140 
.006 

Inch. 
0. 

Inch. 
0. 

Inltialload. 
Elastic  limit. 

Tensile  sfrengtb. 

......  .£•••. 

* 

- 

r 

1 

1 

- 

■ 

General  eummary. 

Tensile  streDgth  per  sqnnre  inch  of  original  section pounds..  167,89 

Elastic  limit  per  soiinre  inch  of  original  section  do..'.        .012 

Elongation  periucii  aft4?'i-  rupture inch..  120,000 

Elongation  per  inch  under  slraiu  at  elastic  limit. do. ..     .00597 

Reduction  in  area  after  rupture,  per  centum  of  original  section 46l5 

Position  of  rupture , .1".45  outside  the  gaug^-d  section 

Chaiacterof  broken  suilaco. finei  ailky 


6QUABE   AND   FLAT   STEEL   WXKE. 
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No.  3833. 

Sample  7. 

Sectional  area,  'M003  x  'M014  =  .0I01  square  inch. 
6au£red  length,  10". 


Applied  lomAu. 


ToteL 


202 
4M 


1,060 
1,111 
1,161 
1,212 
1.282 
1,313 
1.363 

1,414 
1,464 
1,»IS 
1,M5 
1.616 

1, 


f  I'er 


iii^i. 


f 


XkHig»tion 
per  inch. 


Sncceaaive 

•lonsiition 

per  nioh. 


SvOOO 
90,  OOO 
40.  OOO 
60,  OOO 
SO,  OOO 
OO,  OOO 
l»5,  OOO 
lO.  OOO 
15.  OOO 
20,000 
25,  OOO 
30,  OOO 
35.  OOO 
40.  OOO, 
*5.  OOO 
50,000 
55.  OOO 
€0,000 


00.730 


Inek, 
0. 

.00088 
.  00172 
.00177 
.00386 
.00487 
.00512 
.00552 
.00500 
.00633 
.0088S 
.00738 
.00800 
.00880 
.00970 
.01007 
.01285 
.017 
.021 


Jnth, 
0. 

.00088 
.00Ud4 
.00105 
.00089 
.00121 
.  00025 
.00040 
.00038 
.00043 
.00052 
.00053 
.00062 
.00080 
.00090 
.00127 
.00188 
.00415 
.004 


Permanent 
set. 


Inch, 


0. 


Saccesaiyo 

permauent 

Met. 


Inch. 


0. 


RemarkB. 


Initial  load. 


Blaatio  limit. 


Tensile  strength. 


General  summary, 

TeMlle  atzcnctb  per  square  inch  of  orljdnal  section pounds..  166,730 

Slaat&e  limit  per  square  inch  of  original  section do...  120,000 

llsonUonper  inch  after  rupture .inch..        .022 

1Hw5tVfriT  per  iach  nnder  strain  at  elastic  limit ...do...    .00633 

SSiictkMi  in  are*  after  raptu  re,  per  centum  of  original  soclion.. 44.5 

Pesttkni  of  raptare 1".30  inside  the  gaiigful  length 

Ctexacieref  broken  surliM«.— Hue,  silky 


464 


SQUARE  AND  FLAT  STEEL  WIRE. 


No.  3834. 

Sample  8. 

Sectional  area,  ".0994x".0994=''.0099  square  inch. 
Gauged  length,  10''. 


Applh 

I'd  loa^s. 

Elongation 
per  iocb. 

Successive 

elouj^ation 

per  iuc^. 

Pemianeut 
set. 

Sncceimive 

perinaneut 

act. 

BemarkB. 

Total. 

Per  equnre 
incli. 

Pounds. 

49 

198 

396 

594 

792 

990 

1,039 

1.089 

1.138 

1.188 

1, 237 

1,287 

l,a36 

1,386 

1.435 

1,485 

1.  534 

1,.'^84 

1,  GJ3 

1,670 

Pounds. 

5.000 

20,000 

40.000 

60,000 

.    80,000 
100,  000 
105, 000 
110,  000 
115,0(K) 
12",  000 
125, 000 
130, 000 
135,  000 
140.000 
14.'i,  000 
150,000 
155,  000 
160,000 
165,  000 
1 68,  690 

Ineh. 

0. 
.00080 

.  .00160 
.  002.58 
.00H58 
. 00458 
.00478 
.00510 
. 00542 
.00580 
.00620 
. 00662 
.  00720 
. 00777 
.00851 
.00942 
.01085 
.01285 
.017 
.020 

Inch. 
0. 
.00080 
.00080 
.00098 
.00100 
.00100 
. 00020 
.00012 
.000.12 
.00038 
.00040 
.00042 
.00058 
.00057 
.00074 
.00091 
.  00143 

.ooaoo 

.0(H15 
.003 

Inch. 
0. 

Ineh. 
0. 

Tnitiai  load. 

Elastic  limit. 
Tensile  streoj^th. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section Itoonds..  168,600 

Elastic  limit  per  square  inch  of  original  section do...  130,000 

Elon>:ation  per  inch  after  rupture inch..        .008 

Elongation  per  inch  under  strain  at  elastic  hui  it do...    .00663 

KeducUonin  area  after  ruptare,  i)er  oeutuin  ot  original  section 40.4 

Position  of  rupture ".60  outside  the  gauged  section 

Character  of  broken  sorCnGe • .fljoey  silky 


466 


SQUARE   AND  FLAT   STEEL   WIRE. 

No.  3836. 
Sample  10. 


Sectional  area,  'M004x'M006=.010  sqaare  inch. 
Ganged  length,  10^^ 


Applied  loads. 

Elonaation 
permcb. 

SnccesaiTe 

elongation 

perinch. 

Permanent 
set. 

Snoeesaive 

permanent 

Bet. 

Remarka. 

Total. 

Per  sanare 
Incli. 

Poundt, 

60 

200 

400 

600 

800 

1.000 

1,050 

1.100 

1,150 

1,200 

1,250 

1.300 

1.850 

1,400 

1,450 

1,500 

1.550 

1,600 

1.650 

1,700 

1,750 

1,800 

Poundt, 

6.000 

SO,  000 

40,000 

60,000 

80.000 

100.000 

105, 000 

110.000 

115,000 

120.000 

125.000 

130,000 

135.000 

140, 000 

145,000 

150,000 

155.000 

160,000 

16^000 

170.000 

175.000 

180,000 

Inch, 

0. 

.00086 
.00167 
.00258 
.00343 
.00446 
.00473 
.00506 
.00537 
.00575 
.00610 
.00653 
.00703 
.00760 
.00805 
.00870 
.00055 
.01040 
.01160 
.014 
.017 
.024 

Inch. 

0. 

.00086 
.00081 
.00086 
.00090 
.00103 
.00027 
.00038 
.00031 
.00038 
.00085 
.00048 
.00050 
.00057 
.00045 
.00065 
.00086 
.00085 
.00120 
.00240 
.003 
.007 

Inch, 
0. 

IneK 
0. 

Initlalload. 

Elastic  limit. 

• 
Tensile  strength. 

• 

General  summary. 

Tensile  strength  pei  square  inch  of  original  section poonda..  180.001 

Elastic  limit  per  saoare  inch  of  original  section do...  125,000 

Elongation  perinch  after  rupture... inch..       .Olt 

Elongation  perinch  nuder  strain  at  elastic  limit do...    .00610 

Seduction  in  area  after  rupture,  per  centum  of  original  section 86.0 

Position  of  rupture r'.SO  inside  the  ganged  sectle* 

Character  of  broken  surface • ....ftDe,  iSUcj 


^ 


SQUARE  AND  FLAT  STEEL  WIBE. 
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FINISHED  WIBE  ".1  SQUARE  TINinBD. 

No.  3798. 

I 

Sample  !• 

Sectional  area,  '^0986x''.099=:.0097  sqnare  inch. 
Ganged  length,  W. 


Applied  l«MidA. 

AHHBffltUOIl 

SnooantTe 

etongation 

perlnoh. 

Pennment 
•et. 

Sucoeastre 

permanent 

•eU 

Kemarks. 

Total. 

Ferwraare 
ineh. 

per  inch. 

48 

969 

r» 

978 

981 

979 

1«M8 

ts 

1^164 

^•5 

1,998 

1    SflS 

J*ound$, 

5,000 

20,000 

401,000 

90,000 

90^000 

89,900 

90,000 

99,900 

100.000 

106^000 

110.000 

115,900 

iao,ooo 

125.000 

lao^ooo 

195,000 
140.000 
145^000 

1991000 
196.000 
lALOOO 

Inch. 
0. 
.00075 
.00150 
.00280 
.00208 
.00814 
.00888 
.00855 
.00375 
.00883 
.00418 
.00438 
.00468 
.00488 
.00518 
.00540 
.00568 
.00603 
.00648 
.00608 
.00760 
.00878 
.01088 
.018 

Inch. 
0. 

.00076 
.00075 
.00070 
.00078 
.00016 
.00018 
.00023 
.00080 
.00018 
.00025 
.00020 
.00025 
.00025 
.00025 
.00027 
.00028 
.00C35 
.00038 
.00056 
.00062 
.00112 
.00216 
.00718 

Ineh, 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

« 

1.899             196^000 
ll6«»             170.000 
i;897            179.000 

1      *•  **• 

1    1 

General  summary, 

Btrength  per  sqnare  inoh  of  original  section pounds..  170,180 

i9per  aanareinoh  of  original  section do...  160,000 

per  Ineh  after  mptnre • inch..       .028 

ir  inch  wider  snain  at  elastio  limit ....» do...    .00642 

aiwh  after  mptnre,  per  oentnm  of  original  section 87.1 

of  nptore 2".25  inside  the  g»aged  section 

4if  IvtolMBsiitfiMO. .•••••.. flne,s£Uqr 


LSD   FLAT   STEEL   WIRE. 


No.  3799. 
Sample  2. 
.0993=:.0098  square  inch. 


Dcoessive 
longation 
;>er  Inch. 

Permanent 
set. 

SnooeMive 

permanent 

set. 

Bemarka. 

•Inch, 

D. 
.00066 

IndL 
0. 

Jnek. 
0. 

Initialloa44 

Elaaiic  limit. 
Tenaile  atrength. 

.00073 

.00082 

.00078 

.00076 

.00014 

.00023 

.00027 

.00024 

.00022 

.00020 

.00028 

.00031 

.00034 

.0U044 

.00066 

.00083 

.00240 

.00963 

General  summary, 

inalsiMJtion ponnda..  174, 98 

I  section p. ..do...  14^608 

Inch..       .tlS 

itiolimit do...    .88884 

itam  of  original  section 84^f 

5".  2  ontaide  the  gaogod  aeettai^ 

mp flncbaflky 


•»'«»)(' 
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Ko.3800. 

Sample  3. 

Sectional  Area,  '^0988x'^0994=.0a98  square  inch. 
Gaoled  lengtb,  10  ^^ 


AppJied 


49 
196 


784 


1,078 
1,137 
1,  17« 
1,225 
1,274 

1.372 

1,421 

l,4TO 

1«519 

1,508 

l,ei7 

1,«W 

1,715 

1,704 

1.WO 


sell. 


6,000 

-    20,000 

40,000 

OO,  OOO 

»o,  OOO 

lOO,  o<»o 

105,000 

110,000 

115,000 

120.  OOO 

125..000 

130,000 

135.  OOO 

140,000 

145,000 

ISO,  OOO 

X55,000 

jeo,  OOO 

105.000 
170,000 
175,000 
IfVO,  OOO 

isa,070 


per  mob. 


Ineh. 
0. 

.00064 
.00138 
.0021d 
.00206 
.00377 
.00302 
.00414 
.00484 
.00461 
.00486 
.00505 
.00538 
.00561 
.00584 
.00611 
.00657 
.00702 
.00776 
.00880 
.01370 
.021 


SaooeasiTe 

elonicafci<Hi 

perlooh. 


IndL 
0. 

.00064 
.00074 
.00078 
.00080 
.00081 
.00016 
.00022 
.00090 
.00027 
.00026 
.00019 
.00021 
.00035 
.00033 
.00027 
.00046 
.00045 
.00074 
.00114 
.00880 
.00830 


PeniuttMDt 
set. 


Ineh, 


SaooMftive 

permanent 

set 


0. 


Ineh, 


*    Beaarka. 


Initial  load. 


EUutio  limit. 


Tenaile  strength. 


OeMral  summary. 


w#i«  p«ir  sqiiAre  inobof  oriffina]  eeotlon poonds..  188,670 

^        - — i^re  inch  of  oriKinaTeeotion do...  160,000 

»fter  rupture '. inch..       0.80 

tnoli  under  Btrain at  elaetlolimit do...    .00611 

uitter  rapture,  per  oentamof  original  seelion ! 86.7 

3''.76  inside  the  ganged  seotloB 

line,  silky 
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SQUARE   AND   FLAT   STEEL   WIRE. 

No.  3801. 

Sample  4. 


Sectional  area,  ''.0987x'^0992=.0098  sqaare  inolL 
Gauged  length,  W. 


▲l»pUed  liMids. 

XloDicaUon 
per  inob. 

SaooestlTe 
elongation 
perinob. 

Penaanent 
set 

Snooeuive 

permanent 

aet 

B«msrka. 

TotaL 

Peraqiuire 

Potimb. 

49 

196 

898 

588 

784 

980 

1,029 

1,078 

1,127 

1.176 

1,225 

1.274 

1,328 

1,372 

1.421 

1,470 

1.519 

1,668 

1.617 

A,  666 

1,715 

1,764 

Pottfldt. 

5^000 
30,000 
40,000 
60.000 
80,000 
100,000 
105,000 
110.000 
115^000 
120.000 
126,000 
130.000 
136,000 
140.000 
145^000 
150,000 
156,000 
160.000 
166,000 
170.000 
175^000 
180,000 

Inch. 

0. 

.00077 
.00152 
.00235 
.00304 
.00895 
.00408 
.00437 
.00455 
.00478 
.00506 
.00531 
.00553 
.00588 
.00618 
.00668 
.00700 
.00768 
.00886 

.01142 
.018 

Indi. 

.00077 
.00075 
.00083 
.00060 
.00091 
.00013 
.00029 
.00018 
.00028 
.00028 
.00026 
.00023 
.00035 
.00030 
.00035 
.00047 
.00068 
.00117 
.00257 
.00658 

0. 

Inch. 
.0 

Initial  load. 

SlaatteUmit 
Tenaile  etrenffth. 

• 

General  8«mmar^. 

Tenaile  strength  per  square  inch  of  original  section pounda..  180^000 

Xlastio  limit  per  square  inch  of  originu  seotion .....do...  150^000 

Blongatlon  per  inob  after  rupture inch..       .015 

Slongation  per  inch  under  strain  at  olasticlimit do...    .00661 

Bednotion  in  area  after  rupture,  per  oeninm  of  original  section 87.8 

Position  of  rupture ".80  outaide  the  ganged  seetfan 

GliAraotar  of  broken  auliMe Iliia^  silky 
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No.  3802. 

Sample  5. 

Seetlonal  area,  'M002  x  M003  =  .010  square  inch. 
Gkkoged  lengthy  10^^ 


Applied  liMds. 

Elonntlon 
permoh. 

SacooMiTo 

elongation 

p«rinob. 

Permanont 
Bet 

SaeoeaelTe 

permanent 

set 

Bemarka. 

TotaL 

Fbr  Mnare 

falCll. 

ao 

900 
400 
OOO 

1100 

ft.  000 

25.000 

45.000 

00.000 

80.000 

100. 000 

105.000 

110^000 

115,000 

120,000 

125,000 

laoiooo 

135.000 
140,000 
145.000 

Inch, 

8l 

.00070 
.00150 
.00228 
.00808 
.00390 
.00408 
.00430 
.00451 
.00480 
.00500 
.00628 
.00568 
.00683 
.00618 
.00660 
.00711 
.00785 
.00011 
.01168 
.018 
.027 

Jim*. 

Ol 

.00070 
.00080 
.00078 
.00080 
.00082 
.00018 
.00082 
.00021 
.00029 
.00020 
.00028 
.00030 
.00025 
.00035 
.00042 
.00051 
.00074 
.00120 
.00247 
.00642 
.000 

Inch. 
Ol 

Ineh, 

Initial  load. 
ElaaUo  limit 

t 

Tensile  strength. 

l,OO0 
l^OfiO 
1,100 
1,150 

i,4oe 

■9       ^«UI 

. 

...... .t.«.. 

llM             150.000 

^    SUA                 1  JUL  000 

* 

1,  sou 

1,050 
1,700 
J:  TOO 

150,000 
165.000 
17O»00O 
175^000 
180.000 
158;  20O 

1,810 

Uniitpor 


in 
of 
of 


Oeneral  aummary. 

per  square  Itfch  of  original  section ponnds..  180,200 

_  aqaareineb  of  original  section do...  145.000 

inoB  after  nipfnre inch..       .025 

Ineb  nnder  strain  at elaatio  limit do...    .00018 

after  mptnre,  per  centum  of  original  section 33.0 

".80  inside  the  gauged  section 

flue,  silky 


r 

I 


r 
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SQUARE   AND'  FLAT   STEEL   WIRE. 


No.  3803. 

Sample  6. 

Sectional  area,  ".0994x''.0100=.0099  square  inch. 
(iauged  length,  10''. 


Applied  loads. 

Slonsation 
per  Inch. 

SucoeMive 

elongation 

per  ittoh. 

Permanent 
aet. 

SncoeaaiTe 
permanent 

aet. 

BMnarka. 

ToUl. 

Per  sqaare 
inoD. 

Poundi. 

49 

108 

306 

594 

792 

990 

1,039 

1,089 

1,138 

1,188 

1,237 

1,287 

1,336 

1.386 

1.435 

1.485 

1.634 

1,584 

1,033 

1,683 

1,732 

1,762 

Potmdf. 

5,000 
20,000 
40.000 
60,000 
,      80,000 
100,000 
105,000 
110,000 
116,000 
120,000 
125,000 
130,000 
135.000. 
140,000 
145,000 
160,000  • 
155,000 
160,000 
165.000 
170,000 
175,000 
177,980 

■ 

Ineh. 
0. 
.00074 
.00161 
.00231 
.00313 
.00416 
.00426 
.00446 
.  00480 
.00506 
.00541 
. 06573 
.00606 
.00650 
.00693 
.00760 
.00830 
.00906 
.01056 
.01600 
.02200 

Ineh. 
0. 
.00074 
.00077 
.00080 
.00082 
.r)0103 
.00010 
.00020 
.00094 
.00026 
.00036 
.00032 
.00035 
.00042 
.00043 
.00057 
.00080 
.00076 
.00150 
.00444 
.007 

Inch. 
0. 

Ineh. 
0. 

InUial  loftd. 

ElaatloUmit. 
Tensile  atevnieth. 

^ 

General  eummary, 

Toimile  Mrength  per  square  inch  of  origin »1  section poimda..  177, 

Klastic  limit  per  square  inch  of  oriffiaalsection ........do. ..  135b  OM 

KIon)i;ation  per  loon  after  rap turu .- inch..        .084 

KiougHtion  per  inch  under  strain  at  clastic  limit.  do  ..    .OOMft 

deduction  in  area  after  rupture,  per  centum  of  original  section SlS 

ronitioiiof  rupture r'.65  Inaide  the  gaofced  section 

Character  of  broken  aurfiMse •..••..••..... fiaebSintY 


^KT 
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474  SQUARE   AND   FLAT   STEEL   WIRE* 

No,  3805. 

Sample  9. 

Seotional  area,  ^^0d96x'^0995=.0099  square  inch. 
Ganged  length,  10''. 


Applied  loada. 

Elongation 
per  inoh. 

SaooessiVe 

elongation 

per  inch. 

Pennanent 

set 

SacoeseiTe 

permanent 

aet. 

Total. 

Peraqaare 
Inoh. 

PmmdM, 

4» 

198 

806 

594 

792 

990 

1,039 

1,089 

1,138 

1,188 

1,287 

1,287 

1,386 

1,386 

1,485 

1,486 

1,534 

1,684 

1,633 

1,683 

1,782 

1,780 

Foundt. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

105,000 

110.000 

U5,000 

120,000 

125,000 

130,000 

185,000 

140,000 

145,000 

150,000 

155,000 

160,000 

166,000 

170,000 

175,000 

179,800 

0. 

.00072 
.00149 
.00824 
.00308 
.00896 
.00418 
.00486 
.00467 
.00487 
.00514 
.00644 
.00671 
.00008 
.00642 
.00686 
.00738 
.00818 
.00933 
.013 
.017 

Indi. 

0. 

.00072 
.00077 
.00075 
.00084 
.00087 
.00018 
.00023 
.00031 
.00020 
.00027 
.00030 
.00027 
» 00031 
.00040 
.00044 
.00032 
.00080 
.00115 
.00267 
.005 

InOL 
0. 

Ineh, 
0. 

Initial  load. 

Elaatiolimik 
Tenatle  atrength. 

General  9ummary» 

Tensile  strength  per  aquare  Inoh  of  original  section poanda..  119,800 

Blsstio  limit  per  sqoare  inch  of  original  section do...  140^000 

Elongation  pf-^r  inon  after  mptore inch..        .011 

Elongation  per  inoh  under  atrain  at  elastio limit do...    .08008 

Kedtictionin  area  after  raptnro,  per  eentum^f  original  section 85^8 

Position  of  rupture 8."95  oatside  the  ganged  aeotioa 

Character  of  hrokcAaniikoe.... • • fine,  ailkj 
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SQUARE  AND  FLAT  STEEL  WIRE. 

.1-iNGH  Square  Tikiveb  Steel  Wire. 


No.  3997. 

Mark,  No.  15. 

Sectional  area,  'M0a2x'M001=.010  sqaare  inch. 

Gauged  length,  W. 


AppUed  loadfl. 

BloBcattoii 
pwuiok. 

SaooeaaiTe 

eloDgatiUm 

perlnoh. 

PerouuieDt 
aet. 

SttceeosiTe 

parmaiieiit 

set. 

tLenuakM. 

Total 

PerMmsre 
inoiL 

POttfMb. 

50 
200 
400 
606 

800 
1,000 
1,200 
1,250 
1,800 
1,860 
1.400 
1,450 
1,500 
1,550 
1,600 
1.650 
1.700 
1,760 
1,800 

Pound$. 

5^000 

20,000 

40.000 

60,000 

80.000 

100,000 

120.000 

125,000 

180.000 

135.000 

140,000 

145,000 

150.000 

156,000 

160,000 

166,000 

170,000 

175.000 

180,000 

Inch, 

0. 

.00070 
.00143 
.00236 
.00300 
.00383 
.00491 
.00610 
.00537 
.00567 
.00606 
.00638 
.00686 
.00735 
.00804 
.00890 
.01061 
.016 
.080 

0. 

.00070 
.00078 
s      .00008 
.00064 
.00093 
.00098 
.00019 
.00027 
.00030 
.00038 
.00033 
.00047 
.00050 
.00060 
.00086 
.00171 
.00539 
.014 

IncK 
0. 

Inch. 
0. 

InlUilload. 

ElMtio  limit 
TenaiJe  atrengtli. 

General  eummar^. 

Tenaile  strengtli  per  aqiuve  Inoh  of  originel  Motion.*. * ponnda..  180,000 

Klaaticlimit per  aonare ineh  of  oxisinai  aeotton do...  146^060 

EloDgai^on  per  Incn  after  rapture inch..       .024 

Elongation  per  inch  nnder  atmin  at  elaatie  limit do...    .00638 

Reduction  in  area  after  rupture,  per  oentum  of  original  aection 42.0 

Ponltlon  of  rupture '. atendof  gauf^aection 

Character  of  broken  snrfMa .....flne,  ailky 


Jut 


X 
i 

I 
I 
1 
I 
f 

m 
« 

U 

\i 
i 

\i 

I « 
( 

l-i 
t 


•"wi 
il 
U 
U 
li 
it 

is 

)> 

li 

l: 

ii 
5i 
li 
'i\ 

\ 
I 
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6QUABE  AND  FLAT  ST££L  WIRE. 

No.  3898. 

Mark,  Ko.  20. 

Sectional  area,  ''.0994x''.0995».0a99  sqnare  inch. 

Oanged  length,  W. 
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1        A.pp11«d  lowla. 

RloDgatlon 
per  inch. 

SaocaMive 

•longAtlon 

per  inch. 

PonDAnent 

set. 

SaooeMlre 
pemiMieiit 

Mt 

Benftrki. 

1     TotakL 

PerMiiftre 
inoD. 

1             ^ 
1             188 

Poundi. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

180,000 

185.000 

140.000 

145,000 

150,000 

156,000 

160.000 

165.000 

170,000 

175.000 

180.000 

185.000 

188,890 

Inek. 
0. 
.00068 
.00142 
.00221 
.00297 
.00381 
.00467 
.00482 
.00503 
.00530 
.00565 
.00581 
.00610 
.00647 
.00678 
.00731 
.00790 
.00932 
.01160 
.022 

Inch, 

0. 
.00068 
.00078 
.00079 
.00076 
.       .0008i 
.00086 
.00015 
.00031 
.00027 
.00025 
.00026 
.00029 
.00037 
.00031 
.00053 
.00059 
.00142 
.00228 
.0104 

Inch. 
0. 

iBtttalkMid. 

ElMtto  limit. 
Tensile  itrengtli. 

1             886 

1             584 

1             782 

1             880 

1    188 

1    S37 

1,287 
1    336 

1,386 
1,438 
1,485 

i^sa* 

1,584 
1.634 
1.888 
1,733 
1,T82 

1,888 

.  .... 

General  summarjf, 

X«o«De  atrenstb  per  tqnare  inch  of  oricinftl  Motion. ponsdi..  188,890 

■^jnrf-^^-  IHnift  per  siin«re  inch  of  origlnnl  seotlon do...  160,000 

'Klgiifp-**^"  P^P  inch  after  raptore inoli..       .027 

XAonjemtion  per  inch  under  strain  at  elaa'Uc  limit 4o...    .00678 

H^dL-actioo  in  Area  after  mptore,  per  oentam  of  orifjrinal  aeotlon 48.4 

PoAltfton  of  mptnze 2".8  inside  the  fanged  aeotlon 

o/ liKokan  snzfiMe .....flne,  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  3999. 

15. 

ea,  '\0993x''.0996=".0099  square  inch. 


■ 

nare 
1. 

Elongation 
per  iDoh. 

Sacoesfiive 

elongation 

per  inch. 

Permanent 
set. 

Succesaire 

permanent 

set 

Remarks. 

i 

)00 
iOO 

Inch. 

0. 
.00070 
.00150 
.00234 
.00319 
.00414 
.00524 
.00554 
.00586 
.00629 
.00679 
.00739 
.00811 
.00912 
.01100 
.016 

JndL 
0. 

.00076 
.00074 
.00084 
.00085 
.00095 
.00110 
.00030 
. 00032 
.00043 
.00050 
.00060 
.00072 
.00101 
.00188 
.005 

Inch. 
0. 

IncK 
0. 

Initial  loAd. 
Blaatio  limit 
Tensile  strength. 

)00 

)00 

)00 

[KM) 

}00 

)00 

)00 

)00 

)00 

)00 

KM) 

)00 

JOO 

)00 

190 

General  summary. 

r  square  inch  of  original  section poanda..  lflD,490 

tare  inch  of  original  section do...  180,000 

after  rapture inch..        .010 

under  strain  at  elastic  limit do...    •  00680 

ter  rapture,  per  centum  of  original  section 4L4 

3".45  oataide  the  gAttged  sootioa 

surface .••••.... ...flaeieUl^ 


SQUABE  AND  FLAT  STEEL  WIRE. 

No.  4000. 

Mark,  No.  30. 

Sectional  area,  '^0992x'^0993=r.0098  square  inch. 

Gauged  length,  10"^ 
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Applied  IcMulA. 

ElonnUon 
permolL 

SncoessiTe 

elongation 

per  inch. 

Permenent 
Mi. 

• 

Snooessive 

pennenent 

aet. 

Remarks. 

ToteL 

Per  sqiiftre 
fncn. 

49 
196 
892 
588 
784 
980 
1,176 
1,225 
1.274 
1,323 
l,r72 
1.421 
1,470 
1,519 
1.568 

Poundt. 

5.000 

30,000 

40.000 

60.000 

80.000 

100.000 

120.000 

125.000 

130,000 

135.000 

140,000 

14&.000 

150,000 

155.000 

100.000 

Inch. 

0. 

.00074 
.00156 
.00234 
.00317 
.00421 
.00544 
.00576 
.00623 
.00678 
.00748 
.00848 
.00973 
.01316 
.023 

0. 

.00074 
.00082 
.00078 
.00088 
.00104 
.00123 
.00032 
.00047 
,00055 
.00065 
.00105 

Inch. 

Inch. 
0. 

IniUelloed. 
Elaetio  limit. 

Tenaile  strength. 

1*580            16L840 

•*»  *'"■' 

GfoNoraZ  mminary. 

Teosfle  strengthpersqanre  inch  of  original  section pounds..  161,640 

Ttea-T^r  limit  per  eonaie  inch  of  original  section do...  125,000 

SloBipaUon  per  inch  after  raptnre inch..        .017 

KlAogation  p«r  Ineh  under  strain  at  elastio  limit do  ..    .00576 

Sedaction  in  area  after  mptore,  per  oentom  of  original  section %..       40.8 

PoaitioB  of  rapture ".85  outside  the  ganged  section 

of  broken  surface fine,  silky 


n 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4001. 

Mark,  No.  35. 

Sectional  area,  .''0992  x''.0993=r.0098  8qaare  Inch. 

Gaaged  length,  10^'. 


Applied  loftda. 

EloDntion 
per  moh. 

SuooeselTe 

^onsation 

per  ineh. 

Permaneiit 
aet 

SacoeeslTe 

permanent 

■et. 

Rfunarlrfc 

TotiO. 

Petsqnan 
incii. 

Pounds. 

49 

196 

898 

588 

787 

980 

1,176 

1,225 

1,274 

1,328 

1,372 

1.421 

1,470 

1,519 

1,568 

1,617 

1.666 

1.715 

1,754 

1,816 

Pounds. 
6,000 

20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
IK,  009 
180,000 
135.000 
140,000 
U5.000 
150,000 
155,000 
160,000 
165^060 
170,000 
175,000 
180,000 
185,816 

Inak, 
6l 
.66678 
.00157 
.60227 
.06902 
.00387 
.60480 
.00498* 
.00517 
.00547 
.00562 
.00596 
.00688 
.00679 
.00728 
.06799 
.00900 
.01170 
.017 

ifiek. 
0. 

.00078 
.000^9 
.00070 
.00075 
.00085 
.00093 
.00018 
.00019 
.00030 
.00015 
.00U36 
.00040 
.0004r 
.00051 
.00071 
.00101 
.00270 
.0053 

Ineh, 
0. 

0. 

TnitMlOML 

XlMtlellttiit. 
Tensile  strength. 

' 

General  eummary. 

Tensile  strength  per  sqnue  Inoh  of  oriclnsl  section pounds..  185,310 

Xlastio  limit  per  sanoreincli  of  original  section do...  155^060 

Klongadon  por  inch  after  rapture inch..       .0:9 

Elongation  per  inch  under  strain  at  elastio  limit do...    .0067t) 

Reduction  in  area  after  ruptore,  per  centum  of  original  section do...       34.7 

Position  of  rupture 4'Mn8ide  the  ganged  sect  ioo 

Character  of  oroken  aurflMe , » • flne^silk? 


V' 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4002. 

Marks,  No.  40. 

Sectional  area,  'M002x'M005=  010  sqaare  inch. 

Gauged  length,  10''. 
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1         Applied  loads. 

EloDeation 
per  inch. 

Sooceaiiive 

flojj<;atioo 

per  inch. 

PerniaDeiit 
set. 

Snooesflive 

Remarks. 

XatoL 

Per  Miaere 
iDon. 

i  permauttut 
set. 

Inch. 
0. 

50 
200 

5,000 
90,000 
40.0V0 

eo,ooo 

80.000 
100.000 
120,000 
135.000 
130,000 
135,000 
140.  OOu 
145.000 
150.000 
155^000 
100.000 
106^000 
170.000 
175,000 
176^000 

Inch. 
0. 

.00080 

.00100 

.00235 

.00310 

.00410 

.00515 

.00637 

.00685 

.00608 

.00087 

.00079 

.00728 

.00795 

.00800 

.01040 

.015 

.022 

Inch. 
0. 

.00080 

.00080 

.00076 

.00075 

.00100 

.00103 

.00022 

.00028 

.00033 

.00039 

.00042 

.00040 

.00007 

.00105 

.00140 

.0046 

.007 

Inch, 
0. 

InitislIcMKt 

Elsstio  limit 
Tensile  strength. 

400 

eoo 

80O 

1,000 
1,200 
1,250 
1,«M> 
1,350 
1.400 
1,460 
1,500 
1,590 

i^mo 

l.tfSO 
1.70O 

^,7sm 

1,700 

. 

1 

• 

% 

General  summary. 

%gUk  per  square  inch  of  oricinal  section .poands%.  176,000 

^^^^^_^__^ per  aansre  inch  of  original  section do...  145,000 

XfcMBsaxSon  per  incli  after  raptnre inch..       .024 

—      "    —        ^»er  inch  under  strain  at  elaatic  limit do...    .00679 

I  are»  after  ruptare,  per  centum  of  original  section 33.0 

ofrnpt-are 1".  6  inside  the  gauged  sect  inn 

ofraroken  sarfaoe fine  silky 

B.  Ex.  165 31 


»  iji 


D 
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SQUARE  AND  FLAT  8TEEL  WIRE. 


No.  4003. 

Marks,  No.  45. 

Sectioual  area,  ''.0988x'^0987=  .0098  square  inoh. 

Gauged  length,  10"'. 


Applied  loads. 

Blonsation 
perinob. 

Saooeaaive 

eloDfration 

per  inch. 

Permanent 
set 

Snooeaaire 

permanent 

set. 

% 

TotaL 

Peraqaare 
inch. 

Poundt, 

40 

106 

802 

588 

784 

080 

1,176 

1,226 

1,274 

1,828 

1,372 

1,421 

1,470 

1,510 

1,568 

1,617 

1,666 

1,715 

1,744 

Poundi. 

5,060 

20,000 

40.000 

60.000 

80,000 

100.000 

120,000 

126,000 

180,000 

135,000 

140,000 

145.000 

150,000 

155.000 

160,000 

165.000 

170.000 

175.000 

m,ooo 

Inch, 
0. 

.00075 
.00150 
.00210 
.00304 
.00300 
.00474 
.00400 
.00510 
.00540 
.00672 
.00606 
.00644 
.00601 
.00740 
.00818 
01280 
.021 

Inch, 
0. 
.00075 
.00075 
.00060 
.00085 
.00005 
.00075 
.00016 
.00020 
.00021 
.00038 
.00034 
.00038 
.00050 
.00055 
.00064 
.00467 
.0088 

IndL 
0. 

Inch. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tenaile  atrength  per  aqnare  inch  of  original  section pounds..  177,010 

Elastic  limit  per  aquam  inch  of  original  section do...  1SQ,0M 

ElonKation  per  inch  after  rnptare inch..       .023 

Elongation  per  inch  under  atrain  at  elastic  limit do  ..    .00614 

Kedactlouin  area  after  rnptare,  per  oentam  of  original  section..... 36L7 

Position  of  rapture 1".75  inside  the  gauged  section 

Character  ot  broken  snrfiaoci • •• flnesilkj 


SQUARE   AND   PLAT   STEEL   WIRE. 
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ITo.  4004. 
Marks,  Jfo,  50. 

Sectional  area,  '^0983  x  '^0985  =  .0097  square  inch. 
Oaaged  leng^th,  lO''. 


Appli«d  lomdB, 


Total, 


48 
IM 


776 
970 
1,104 
1.212 
1,281 
!.»• 
1.8S8 
1,406 
1,455 
1,508 
1, 
I, 

u 
I. 


rmqnxi 


S^OOO 
20,000 

eo,  ooo 


joo,ooo 

125.  OOO 
190,000 
13fi.OOO 
140,000 
145,000 
150.  OOO 
156,000 
160.  OOO 
165.  OOO 
170,000 
173,  510 


ElongAtion 
perinoh. 


Jneh. 
0. 
.0007D 
.00151 
.00233 
.00318 
.00423 
.00540 
.00568 
.00613 
.00653 
.00687 
.00762 
.00817 
.00903 
.01020 
.012 
.017 


SnooMtive 

elongation 

p«r  inob. 


Inch, 

0. 

.00079 
.OOOTi 
.00082 
.OOOBS 
.00105 
.00117 
.00028 
.00035 
.00050 
.0003i 
.00065 
.00085 
.00086 
.00117 
.0018 
.005 


PennMient 
■et. 


Inch, 
0. 


SacoeasiTO 

permanent 

aet 


Jneh, 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  ^^ummary» 

Tmm^^ miM^mnuOk  per  sqtuffe Inch of  Original  seotlon ponods..  178,510 

~  >llniH  per  •quATvijich  of  originalsection do...  140,000 

tout  per  incti  after  ruptare inch..        .017 

Ion  per  inoli  ander strain  at  elastic  limit do...    .00687 

Sadvictlon  in  are*  after  raptore,  per  centum  of  original  section 37. 1 

ot  mptare r'.7  inside  the  ganged  section 

ofYn^ttoanunitaoe fine  silky 


'ij^ 
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SQUABC   AND   FLAT   STEEL    WIRE. 


Ko.  4005. 

Sectional  areaj  ",0984  x  ''.0986  =  .0097  square  inch. 
Ganged  length,  lO''. 


Applied  loftds. 

BIODffAtiOD 

per  mch. 

SnocessiTe 

elongation 

per  inch. 

PermAuent 
aet 

• 

Sacceesive 

permanent 

set 

Remarks. 

TotaL 

Per  BoiiAre 
incn. 

Potmd*. 

48 

194 

888 

*^ 

776 

970 

1.164 

1,212 

1,261 

!,«» 

1,868 

1,406- 

1,465 

1,608 

1,562 

1.690 

Pounds. 

6.000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

126,000 

130.000 

135,000 

140,000 

145^000 

160.000 

156,000 

160,000 

163,920 

Inch. 
0. 
.00072 
.00141 
.00221 
.00302 
.00392  . 
.00405 
.00518 
.00543 
.00589 
.00622 
.00674 
.00761 
.00806 
.01216 

Inch. 
0. 

.00072 

.00009 

.00080 

.00081 

.00090 

.00103 

.00023 

.00026 

.00016 

.00033 

.00052' 

.00087 

.00137 

.00317 

Inch. 
0. 

Inch. 
0. 

Tnltialload. 

ElaflUo  limU. 
Tensile  strength. 

Genm'al  summary, 

Tmsile  strength  per  square  Inch  of  oriji^nal  section ^...poonds..  163,920 

Elaatic  limit  per  aqaare  inch  of  original  section do...  140,000 

Blongatlon  per  inch,  after  mptnre inch..       .006 

Blongation per  inch  under  strain  at  elastic  limit do...    .60622 

Reduction  in  area  after  rupture,  per  centum  of  original  section 94.6 

Position  of  rupture in  Jaws  of  machine,  outside  goaged  sectifoo 

Character  of  broken  snrface fine  silky 


t 


SQUARE    AND    FLAT   STEEL   WIRE. 

No.  4006. 

JIfarks   No*  60. 

Sectional  area,  ''.0992  x  ''.0994  =  .0098  square  inch. 

Gaaged  leugrth,  10". 
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1      Apjklled  IcMds. 

Elongation 
per  Inch. 

SocoMaiTO 

elongation 

per  inch. 

Permanent 
set. 

SacoesslTe 

permanent 

set. 

Bemarka. 

ToUd. 

1     ^ImL 

PoumdM. 
40 
190 

1         s,ooo 

1          2O.OO0 

4  A  OOO 

OO.OOO 

80.000 

lOO,  «KIO 

120.000 

12S,000 

130.000 

136.000 

140,000 

146,  aoo 

ISO.  OOO 
156.Oti0 
160,000 
166.  OOO 
168w<M0 

0. 

.00083 
.00164 
.00233 
.00814 
.00412 
.00519 
.00544 
.00578 
.00618 
.00008 
.00728 
.00828 
.00003 
.01282 
.021 

InA. 

.00082 
.00072 
.00078 
.00082 
.00098 
.00107 
.00025 
.00034 
.00040 
.00050 
.00060 
.00100 
.00141 
.00238 
.00838 

Inch. 
0. 

InOi. 

a 

Initial  load. 

ElMstic  limit 
Tenaile  atrength. 

800 

588 

784 

900 

1.170 
1.225 
1.274 
1,323 
1.372 
1.421 
1,470 
1,SI0 
1,608 
1,017 
1,047 

•"**••  •••.." 

Qenerol  Bummary. 

TenaUe  atreDsth  per  square  Inch  of  original  aeetlon ponnda..  168,080 

Slaatic  limit  per  aouare  inch  of  original  section do...  135,000 

KlongaUon  per  incA  After  mptnre inch..        .021 

EiMuealion  per  ineh  under  atrahi  at  elasticlimit do...    .00618 

Kedacdon  in  nreA  after  mpiore,  per  centnm  of  original  aection 23.5 

Poaiuon  of  rapture '....^ 1".75  onteide  the  ganged  aection 

Character  of  Inoken  aorlSafle iineaUky 


r 


486  SQUARE  AND  FLAT  STEEL  WIEE. 

No.  4007. 

Marks,  No.  65. 

Sectional  area,  ''.0990x''.0993=.0098  square  inch. 

Ganged  length,  10"'. 


Applied  loads. 

Elonntion 
per  Tnoh. 

Snooesaive 

eloDfcatioD 

per  inch. 

Permanent 
Bet. 

SncceBslve 

permanent 

aet. 

Bemarka. 

TotaL 

PerMoare 
iiion. 

Powndi. 

49 

196 

898 

588 

784 

980 

1.176 

1,225 

1,274 

1,328 

1,872 

1,421 

1,470 

1.519 

1,568 

1.617 

1.666 

1.714 

Poundi. 

6,000 

20.000 

40,000 

60,000 

80,000 

100,000 

190,000 

125.000 

180.000 

185,000 

140.000 

145.000 

160,000 

155.000 

160,000 

165,000 

170,000 

174,900 

Inch, 

0. 
.00060 
.00157 
.00235 
.00315 
.00405 
.00504 
.00529 
.00555 
.00592 
.00625 
.00665 
.007L8 
.00769 
.00676 
.01072 
.016 

Inch. 

0. 

.00080 
.00077 
.00078 
.00080 
.OOODO 
.00099* 
.00025 
.00026 
.00037 
.60033 
.00040 
.00048 
.00056 
.00107 
.00196 
.00528 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

EUsticlimit 
Tenaile  etrength. 

Creneral  iummary. 

Tensile  strength  per  square  Inob  of  original  section poanda..  174,900 

Elasticlimit  per  sooare  inch  of  origincJ section do...  145,000 

Elongation  per  incn  after  rupture inch..       .015 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00665 

Reduction  in  area  after  rapture,  per  centum  of  original  section S4.7 

Position  of  rupture at  end  of  gauged  aeoklan 

Cliaraoter  of  broken  aurflMe ••••••... • •••• ....ilBaiUkj 


SQUARE  AND  FLAT  STEEL  WIRE. 

Na  4008. 

Marks,  No.  70. 

Sectional  area,  ''.0985x''.0994=.0098  sqaare  inch. 

Gaaicecl  length,  10"'. 
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JLppUadkMda. 

ElODgSliOB 

peruioh. 

elooMtion 
perlnch. 

Pennanent 

Sncc«Mive 
permanent 

Mt. 

Bemarks. 

XoteL 

^'Msr 

4»' 

196 
382 
S88 

8,000 

20,000 

40i000 

00,000 

80,000 

100.000 

120,000 

125,000 

130,000 

135.000 

140.  UOO 

146.000 

150,000 

158b  000 

160,000 

166.000 

170.000 

171.840 

Inch, 
0. 

.00078 
.00148 
.00318 
.00298 
.00380 
.00468 
.00488 
.00513 
.00038 
.00568 
.00603 
.00641 
.00710 
.00861 
.01535 
•  096 

Inch, 
0. 

.00078 
.00070 
.00070 
.00080 
.00082 
.00088 
. 0jO2O 
.00025 
.00025 
.00030 
.00035 
.00038 
.00000 
.00141 
.00684 
.01065 

Inch. 
0. 

Inch. 

0. 

• 

Initial  load. 

Elastic  limit 
Tenaile  strength. 

784 

1«17« 
1.22ft 
1,274 
1,823 
J,  372 

1,421 
1,478 

1,518 

1,568 

1,617 

General  summary, 

■trenstli  per  square  inch  of  original  seotlon pounds..  171,840 

limit  per  saoare  inch  of  original  section .do...  160,000 

_    _Uaa  per  inen  aflerraptare inch..       .018 

mflatioo  perlnch  under  strain  at  elastic  limit do...    .00641 

Sadaeikm  in  area  after  mptnre. i»er  centum  of  original  section 37.8 

of  raptare 1''.87  outside  the  ganged  section 

of  Ikrokan  torfsoe flnesUIcy 


r^ 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4009. 

Marks,  No,  76. 

Sectional  area,  '^0990  x  ".0986  =  .0098  square  inch. 

Gauged  length,  10'^ 


Applied  IoimIb. 

Eloneatiou 
per  Inch. 

Snccenfltre 

elongation 

per  inch. 

Permanent 
set. 

Siicce^^Bive 

pfnnauent 

snt 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

49 

196 

892 

588 

784 

9S0 

1,176 

1, 225 

1,274 

1,323 

1, 372 

1,421 

1,470 

1,519 

1,568 

1,617 

1,666 

1,715 

1,764 

1,790 

Pounds. 

5.000 

20,000 

40.000 

60.000 

80.000 

100,000 

120,000 

125,000 

130.  OJO 

135.000 

140,000 

145,000 

150,000 

155,000 

160, 000 

165, 000 

170, 000 

175,  000 

180,000 

182,650 

Inch, 
0. 

.00080 
.00157 
.00234 
.00321 
.00408 
.00508 
.00528 
.00551 
.00588 
.  00618 
.00658 
.00693 
.00750 
.00815 
.00896 
.01047 
.016 
.021 

Inch. 
0. 

.00080 
.00077 
.00077 
.00087 
.00087 
.0G100 
.  00020 
.00023 
.00027 
.00030 
.00040 
. 00035 
.00057 
.00065 
.00081 
.00151 
. 00553 
.005 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

General  summary. 

Tensile  strenffth  per  square  inch  of  orifrinal  sncUon ponads..  182,650 

Elastic  limit  per  souare  inch  of  orij^inal  soctiou do...  150,066^ 

Elongation  per  inch  H('t«r  rupture inch..        .039 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00618 

Keduotion  in  area  after  rapture,  per  centum  of  original  section 37.S 

Position  of  rupture 3''.  25  inside  the  gauged  seotion 

Gbaraoter  of  broken  surfisoe fine  silky 


•.1«a 


SQUARE    AND   PLAT    STEEL   WIRE. 

No.  4010. 
Marks,  No.  80. 

Sectional  area,  ''.0990  x  ''.0993  =  .0098  square  inch. 
Ganged  length,  10". 
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1        Applied  loftdft. 

Elongation 
per  Inch. 

Sacceasive 

elongation 

per  incb. 

Permanent 
set 

Socoeaaive 

permanent 

aet. 

Remarka. 

T«>t«L 

Per  sqitATe 
inch. 

49 
J96 
302 
508 
784 
880 
1.1T6 
1.225 

1     97A 

POttfUf*. 

5,000 
20.000 
40.000 
80.000 
80,000 

toc,ooo 

120.000 
125,000 
130.000 
135.000 
140,000 
145.000 
150.000 
155,000 
100.000 
165.000 
170,000 
175,000 
178,280 

«      • 

0. 
.00083 
.00162 
.00240 
.00330 
.00424 
.00528 
.00552 
.00587 
.00622 
.00660 
.00708 
.00758 
.00831 
.00922 
.01082 
.016 
.021 

0. 

.00082 
.00080 
.000:8 
.00090 
.00094 
.00104 
.00024 
.00035 
.00035 
.00038 
.00048 
.00050 
.00073 
.00091 
.00160 
.00518 
.005 

ifMA. 

0. 

0. 

Initial  loaa. 

• 

ElaaUo  limit. 
Tenaile  atrengtb. 

■ 

1*523 

I             JL.  **.• 

1   372 

1        '»  ^'  ** 
1   421 

•  «■•>%•••«•• 

1.470 
1.510 
1.5«8 
1.«I7 
1,060 
1.715 
1,740 

«       m      •••• 

OeMral  summary, 

TemmU^  mi^r^DSStfi  per  eqnare  incli  of  original  aeotion • poanda..  178.260 

w^^^i^  limit  per  aqnar^  inch  of  original  section do  ..  140,  (HX) 

StoDsatiniB  p€>T  inon  after  ruptnre inch..      0.018 

KlonSatioci  per  ineh  under  atrain  at  elaatio  limit do...    .00880 

Sedoctioa  in  area  after  mptare,  per  centum  of  original  aeotion 88.7 

PicHJiioDof  mptaire 2".  25  ontaide  the  ganged  aectlon 

of  broken  anrfkce flneailky 


r^ 
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SQUABE  AND  FLAT  STEEL  WIRE. 


No.  4011. 

Marks,  No.  85. 

Sectional  area,  '^0995  x  ^'.0992  =  .0099  square  inch. 

Gauged  lengtb,  10''. 


Applied  loads. 

Elongation 
permoh. 

Snccenaive 

Permanent 
eet. 

Saocetaive 

permanent 

aet. 

Bemarka. 

TotaL 

Per  Bonare 
iocii. 

elongation 
per  inch. 

Pounds. 

49 

196 

896 

694 

792 

990 

1,188 

1,287 

1,287 

1,336 

1,386 

1,436 

1,485 

1,535 

1,584 

1,634 

1,683 

1, 732 

Pounds. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125, 000 

130.000 

135,000 

140.000 

145,000 

150,000 

155, 000 

160,000 

165,000 

170. 000 

174,950 

Inch. 

0. 

.00078 
.00168 
.00240 
.00315 
.00399 
.00488 
.00510 
.00540 
.00567 
.00592 
.00628 
.00607 
.00717 
.00774 
.00872 
.01141 
.022 

IneJu 
0. 

.00078 
.00080 
.00082 
.00075 
.00084 
.00089 
.00022 
.00030 
.00027 
.00025 
.00036 
.00039 
.0005U 
.00057 
.00098 
.00269 
.  01059 

Inch. 

Inch. 

IniUal  IomL 

ElaaUoUmit. 
Tenaile  atrength. 

1 

•«■««•»«■••• 

General  summary. 

Tensile  strenKtfa  per  square  inob  of  oriftinal  section. pounds..  174.9V 

ElaAtic  limit  per  SQuare  inch  of  original  section do...  150,0  0 

I'Jongation  per  incn  nfter  rapture ....ineh..        .oil 

Elongation  per  inch  under  strain  atelaatio  limit do...    .00667 

Roductionin  ar-a  after  rupture,  per  centum  of  original  section 43.^ 

Position  of  rupture 4".25  outside  the  ganged  aeetion 

Character  of  orolien  surface fine  silk? 


SQUARE   AND   FLAT  8TESL  WIRE. 
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No.  4012. 

Marka^  No.  00. 

SectioDal  area,  '^0982  x  ''.09S3  =  .0096  square  inch. 

Oaa^ed  len^rth,  10'^ 


1      Applied  loAds. 

SloDlcatioii 
per  inch. 

Sncceulre 

elosgation 

per  inch. 

PemMUient 

Snoo«MiTe 
pennuienft 

aet. 

Remarks. 

1  IViteJ. 
48 

IBS 

1  Per  sq  ojuv 
f         inoli. 

1              0wCKM> 

1              «A    AAA 

IndL 
0. 

.00072 
.00142 
.00220 
.00300 
.00387 
.00490 
.00510 
.00646 
.00500 
.00626 
.00673 
.00740 
.00620 
.00002 
.01244 
.027 

Jneh. 
0. 

.00072 
.00070 
.00078 
.00080 
.00087 
.00108 
.00020 
.00086 
.00044 
.00036 
.00048 
.00067 
.00060 
.00172 
.00253 
.01456 

Inch. 
Ol 

Inch. 
0. 

Tniilal  load. 

Elastic  limit. 
Tensile  streiiKth. 

Mu    P         •'A  Aim    1 

MOM 

076 
708 
9i0 

1,15S 
1,200 
1.348 

1,»« 
1,344 
1.382 
1.440 

1  AftS 

eo,ooo 

80,000 
100,000 
ISO,  OOO 
185.  OOO 

iao,ooo 

135,000 
140,000 
145,000 
150,000 

IKK.    AAA 

1 

. 

1,660 

I  *•*• 

General  eummary. 

Tesalle  strvmEth  per  sqiuure  ineh  of  orifflnal  seotlon pounds..  171,875 

BaaiSolimH  per  eqoAre  inch  of  original  seotion do...  140,000 

SiOTi£a.tlon  per  inen  aftermptore inch..       .u23 

ElonKAkion  per  inoli  under  strain  at  elastic  ^mlt do...    .00625 

lUdi&felen  insbreA  After  rapture,  percentamof  original  section 83.3 

Fodtioa  of  mptnre ".07  inside  the  ganged  section 

—  -- ■ —    flnesilky 


cy 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4013. 

Marks,  No.  100. 

Sectional  area,  ^^0986  x  ^0993  =  .0098  square  inch. 

Ganged  length,  10"^ 


Applied  loads. 

E1on(e»Uoir 
per  Inob. 

SnoeeAAiTe 

elonf;»tioxi 

per  inch. 

Permanent 
set 

'Succeenive 

permaoent 

set. 

Remarks. 

ToUI. 

Per  aanare 
inoQ. 

Found*. 

49 

196 

392 

.'W8 

784 

980 

1,176 

1,225 

1,274 

1,323 

1,372 

1,421 

1,470 

1,519 

1,568 

1,617 

1,651 

Povndt. 

6^000 

20,000 

40,000 

60,000 

80,000 

100.000 

120,000 

125,000 

130.009 

'   135,000 

140,000 

145,000 

150.000 

155,000 

160.000 

165.000 

168,470 

0. 

.00080 
.00159 
.00234 

.  ooau 

.00397 
.00408 
.00517 
.00549 
.00»>0 
.00615 
.00675 
. 00725 
.00815 
.01^1 
.023 

Inch, 
0. 

.00080 
.00079 
.00075 
.00080 
.00083 
.00096 
.00034 
.00032 
.00031 
.00035 
.00060 
.00U50 
.00120 
.00406 
.01049 

Ineh, 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

, 

General  summary. 

Tensile  itrenf^h  per  square  Inch  of  oririnal  seottou pounds..  168,470 

Kla«tio  limit  per  square  inch  of  original  section do...  140,000 

ElongaUon  per  incn  after  rupture incli..        .029 

Elongation  per  Inch  under  strain  at  elastic  limit do...    .00615 

Reduction  in  area  aftor  rapture,  per  centum  of  original  section 31.6 

Position  of  rupture ! 4".65  outside  the  gauged  section 

Character  of  broken  •urfluM fine  silky 


8QUABE  AND  FLAT  STEEL  WIRE. 

No.  4014. 
Marks,  No.  110. 

Sectional  area,  ''.0988  x  ''.0990  =  .0098  square  inch. 
Gaaged  length,  10". 
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Applied  loadB. 

Elongation 
perlnoh. 

Saoo«MtTe 

PermaneDt 
set. 

Sacoettlve 
pemiaiiexit 

ML 

Bemarkt. 

XoUL 

PersqnAre 
inch. 

eloDffatioD 
per Incb. 

49 
196 

Pound*. 

5.000 

20,000 

40.000 

60,000 

8<.000 

100.000 

120,000 

123.000 

130.000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165^000 

170.000 

171,630 

indk. 
0. 
.00068 

.00148 
.00318 
.00203 
.00370 
.U0478 
.00406 
.00520 
.00551 
.00588 
.00028 
.00673 
.00755 
.00860 
.01183 
.027 

0. 
.00068 

.00080 
.00070 
.00075 
.00086 
.00080 
.00018 
.00024 
.00031 
.00037 
.00040 
.00045 
.00082 
.00105 
.00323 
.01517 

0. 

Initial  load. 

SlaatioUmlt. 
Tensile  atrength. 

393 

588 

784 

980 

1.176 
1.2r5 
1  3/4 

1«323 
1,372 
1    421 

1    A70 

1   519 

1^568 
1,617 
1.666 
1«682 

- 

Qtntral  summary, 

T«B»n«  •trenjEtib  per  aquare  inch  of  original  seotion ponndi..  171,630 

SlA^aic  limifc  per  aqnare  inch  of  original  eection do...  145,000 

KlonfC^^on  per  incb  afl.6r  rupture inch..        .020 

£|g(Q2«tioii  per  inch  nniler  Btraiit  Ht  elastic  limit  ..do...    .00628 

Bcdoetion  in  area  after  ruptare,  per  oentuoi  of  original  section 40.8 

PoeitioD  o/  ruptore 8".75  inaide  (he  gauged  section 

Cbaraeter  of  broken  aurfiMe.; , iineiilky 


r 


494  SQUARE  AND  FLAT  STEEL  WISE. 

No.  4015. 

Marks,  No.  126. 

Sectional  area,  '^0994  x  ^'.0994  =  .0099  Bqaare  inch. 

Gauged  \ength,  W. 


Applied  loads. 

Elonjration 
per  inch. 

Suocessive 
elonpnttton 
per  iuch. 

PermaneDt 
set. 

SnoceaaiTe 

permftDent 

aet^ 

Bemarks. 

Total. 

Poundn, 
49 

198 

396 

504 

792 

990 

1,188 

1.237 

1,287 

1,336 

1,386 

1,436 

1.485 

1.535 

1,584 

1,628 

PerMuare 
incb. 

Pounds. 

6.000 

20,000 

40,000 

60,000 

80.000 

100.000 

120.000 

125.000 

130,000 

135.000 

140,000 

145,  000 

150. 000 

155.000 

160.000 

164,440 

Inch. 
0. 
.00072 
.00144 

.002-29 
.00309 
.  00302 
.00493 
.00512 
.00342 
.00574 
. 0UO15 
.  00050 
.  00722 
.  00830 
.01154 

Inch. 
0. 
.00072 
.00072 
.  00085 
. 0OU80 
.00083 
.00101 
.00019 
.00030 
.00032 
.OOOU 
.00044 
. 00063 
.00108 
.00324 

Inch. 
0. 

hieh. 
0.  . 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

1 

Genei'al  aumiuary. 

Tensile  atTength  per  square  inch  of  original  section. pounds..  164.440 

Elastic  limit  per  square  inch  of  original  section do...  140, 0'K) 

ElODgatiou  per  inob  after  rupture inch..        .Oil 

Elongation  per  inch  under  strain  at  elastic  limit ....do...     .00615 

Keilaction  in  area  after  rupture,  per  cent  uui  of  original  Hcction 3:1.3 

Position  of  rupture 2".95  outside  the  ganged  seetioa 

Character  of  broken  anrfiEuse fine  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4016. 

Marks,  No.  130. 

^Sectional  area,  ".0984.x  ";0991  =  .0097  square  inch. 

Oaaged  length,  10'^ 
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1         applied  loads. 

EUmipitSon 
per  inob. 

Sncisoasive 

elonf[;»tion 

per  luch. 

PermAnent 
set. 

Soooea/rire 

perroaneDt 

set. 

Remarks. 

Total. 

Per  sqaare 
inch. 

19* 

5.000 

20.000 

40.006 

60,000 

80.000 

100,000 

120,000 

125,000 

190.000 

485,000 

140.000 

145.000 

150,000 

155^000 

160.000 

18ft,  000 

170,000 

ITSbOOO 

180,000 

185.000 

187,220 

0. 

.00072 
.00142 
.00220 
.00298 
.00378 
.00168 
.0C487 
.00511 
.00538 
.00568 
.00599 
.00634 
.00672 
.00713 
.007C3 
.00840 
.00965 
.015 
.020 

0. 

.00072 
.00070 
.00078 
.00078 
.00088 
.00090 
.00019 
.00024 
.00027 
.00030 
.00031 
.00035 
.00038 
.U0041 
.00050 
.00077 
.00125 
.00535 
.005 

ImK. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

388 

MB 

1             778 

1                  m  #«» 

970 
J,  184 
1.212 
1,281 

1  aoo 

l'358 

1    408 

1    A55 

1.083 
1.  55S 
1.80O 
1,848 
1,887 
1.748 
1,78* 
1,818 

% 

\ 

Q enteral  9ummary. 

atrcn^b  per  square  inch  of  original  section ponnds..  187,  220 

c  limit  p«tr  aqaare  inch  of  original  section do...  160,000 

per  incb  alter  rupture inch..        .022 

atioo  per  inch  under  strain  at  elastic  limit do...    .00713 

in  aroA  after  mpture,  per  centaru  of  original  section 48.6 

of  roptore 2".8  inside  the  ganged  section 

of  broken  Borliaoe fine  ailky 


L 
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8QUABE  AND  FLAT  STEEL  WIBB. 


No.  4017. 

Marks,  No.  135. 

SectioDal  area,  ''.0986  x  ''.0984  =  .0097  sqaare  inch. 

Gauged  length,  lO''. 


Applied  loads. 

ElODgaifoo 
per  inch. 

Saccesaive 

elongation 

per  inch. 

Permuient 
■et. 

SacGeasive 

Bemarka. 

Total. 

PerMixare 
.  iaon. 

perniauent 
aet. 

Poundi. 
48 
194 
888 

682 
776 
970 
1,164 
1,212 
1,261 
1,809 
1,868 
1,406 
1.466 
1,608 
1,562 
1,600 
1.649 
1,697 
1,742 

Potmdf. 

6,000 

20.000 

40.000 

60,000 

80.000 

100.000 

130,000 

126,000 

130,000 

185.000 

140.000 

145,000 

160.000 

165,000 

160,000 

166.000 

170,000 

175.000 

179,600 

0. 

.00078 
.00156 
.00231 
.00322 
.00417 
.00517 
.00588 
.00560 
.00603 
.00638 
.00678 
.00716 
.00778 
.00845 
.00932 
.01078 
.016 

Jneh. 
0. 

.00078 
.00077 
.00076 
.00091 
.00095 
.00100 
.00021 
.00022 
.00043 
.00035 
.00040 
.00037 
.00063 
.00667 
.00087 
.00146 
.00622 

Inch, 
0. 

Inch. 
U. 

Initial  load. 

Elaatto  limit. 
Tenaile  atronglh. 

• 

General  summary. 

Tenaile  atrength  per  aqtxare  inch  of  original  iieotion ponnda..  179,500 

Elaatic  limit  per  square  incli  of  original  aection do. . .  150, 000 

Elongation  per  inch  after  niptare intdi..       .020 

Blongation  per  inch  under  atraln  at  elaatic  limit do. ..    .00715 

KeductioniAareaafterniptnre,  per  centum  of  original  section 82.6 

Poai tion  of  rupture 4'M5  inaide  the  gauged  aeotion 

ChanMter  of  brokea  aarfaoe • - fiaeaSiky 


SQUARE   AND   FLAT   STEEL   WIRE. 
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No.  4018. 
ATcirlfS    "^^Q   1.40 

Sectional  area,  ".0>7Cx  ".0985 =.0090  square  inch. 
aaiiged  leugtb,  10'^ 


A  Implied  loa«ls. 

ElOD^tiOD 

per  inch. 

t 
Succensive 

Permanent 

SocceMive 

Total. 

Per  sqnAre 
iocii. 

elongation 
per  inch. 

B«t. 

• 

permanent 
set. 

Inch. 
0. 

Kcmarka. 

48 

19:5 

3S4 

576 

7I« 

960 

l,15:s 

1,200 

l,24d 

1.296 

1,314 

1,392 

1.440 

1.4fti 

1.536 

1.S84 

1,616 

I*9unda. 

5,000 

20.000 

40,000 

60.000 

80.000 

100,000 

120.000 

125.000 

130,000 

135,000 

140,000 

145,000 

150,000 

155.000 

160,000 

165.000 

16^330 

Inch. 
0. 

.00071 
.00163 
.00250 
.00328 
.00418 
.00523 
.0OSt2 
.00577 
.00008 
.00648 
.00688 
.06758 
.00840 
.00970 
.01368 

Inch. 
0. 

.00071 
.00092 
.00087 
.00078 
.00090 
.00105 
.00019 
.00035 
.00031 
.00040 
.00040 
.00070 
.00082 
.00130 
.00308 

Inch. 
0. 

Initial  load. 

EUatio  limit. 
Tenailc  utrenfctli.  ' 

i 

General  summary. 


TennUi  »treii^b  per  aqaare  inch  of  oriirinftl  section pounds 

EkMlic  limit,  per  square  inch  of  origiudl  scwtion do. 

KkmirAtktu  per  inch  »ft<^r  rikpture inch 

KMatifgrnMion  per  Inch  undt^r  strain  at  elastio  limit do 

Re«lncti«tn  in  area  after  rupture,  per  centum  of  ori)(inal  section 

P*MitioD  of  rupture S^'.S inside  of  gaugeil  section 

Chski luster  of  bioken  surface flne,  silky 


168.  330 

145,000 

.022 

.00688 

33.3 


H.  £x.  1G5« 
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498  SQUABE  AND  FLAT  STEEL  WISE. 

No-  4019. 

Marks,  No.  145. 

Sectioual  area/^0986x ''.0987 =.0097  square  inch. 

Gauged  length,  10'^ 


Applied  loads. 

Elon^tion 
per  inch. 

Stioceuive 

elonftation 

per  inch. 

Permanent 
■ec 

Saocesaire 

permanent 

aet. 

Bemarka. 

Total. 

Per  sottare 

iDOO. 

Poundt, 
48 
194 
888 

682 
776 
970 
1,164 
1.212 
1,261 
1,809 
1,858 
1, 401 
1,455 
1.503 
1.652 
1,600 
1,649 
1,697 
1,738 

Poundt. 

6,000 

20,000 

40.000 

60.000 

80.000 

100,000 

120.000 

126,000 

130,000 

136,000 

140.000 

145.000 

150,000 

155,000 

160.000 

165,000 

170,000 

176,000 

179,180 

Inch. 
0. 

.00085 
.00157 
.00238 
.00320 
.00410 
.00503 
.00528 
.00550 
.00582 
.006)7 
.00668 
.00702 
.00766 
.00828 
.00040 
.01140 
.017 

Ineh, 
0. 

.00085 
.00072 
.00081 
.00082 
.00090 
.00093 
.00025 
.00022 
.00032 
.00035 
.00046 
.00039 
.00063 
.00056 
.00117 
.00200 
.00560 

Inch. 
0. 

Inch. 
0. 

InitUdload. 

• 

Elastic  limit. 
Tensile  strenfth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poande..  171^189 

BlSAtloIimit  per  square  inch  of  original  section « do  ..  IM^OOO 

Elongation  per  inen  after  rapt  are inch..       .026 

Slontration  per  inch  under  syain  at  elastic  limit do...    .00702 

Sednctionin  area  after  rupture,  per  centum  of  original  section 42.3 

Position  of  rupture 2".l  inside  the  gauged  section 

Character  of  broken  iurflioe • » « ...«••,.•„••., flae,siUc7 


SQUABB   AND   FLAT   ST££L   WIUS. 
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TS[o.  4020. 

Marks,  No.  150. 

Sectional  area,  ".Q9H7  x  /'O986s=:/'0007  sqaare  inch. 

Gauged  length,  10''. 


Applifid  Umda. 


TotaL 


48 


970 
1,16* 
1.212 
l,2il 

l.M» 
1,368 
1. 408 
1,455 
1.603 
1.552 

i,eoQ 
i.e4» 


soil. 


ioo 


ftp  COO 
20.  OOO 

OO,  CM)0 

80,  OOO 

100,000 

ISO,  OOO 

123.  OOO 

ISO.  OOO 

13S.OO0 

140.  OOO 

145,000 

ISO.  OOO 

155,OClO 

160.  OOO 

105.  OOO 

170.000 

173.4AIO 


periiiclL 


Inch. 

.00080 

.00151 

.00233 

.00315 

.00413 

.00518 

.00545 

.00378 

.00613 

.008  0 

.00718 

.00775 

.00873 

.01037 

.013 

.023 


SucoeMive 

eInnjCKtion 

per  inch. 


Inch. 
0. 

.00080 
.0807-3 
.0()OK1 
.00082 
.00008 
.00103 
.00028 

.oooai 

.WMVfJ 
.U00A3 
.0UO82 
.00057 
.0OU08 
.00184 
.00283 
.010 


Permanent 
aet. 


Snocessire 

permanent 

set. 


0. 


Inch, 


0. 


Inch, 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  aummarif. 


178,400 

135,000 

0.020 

.00813 

40.2 

ttf  rapture 2".5  inside  the  ganged  section 

,rs  surfaee .- fine  silkiS 


fttrenetb  per  aqaare  inch  of  origins!  Motion « pounds. 

limit  per  BOtuire  Inch  of  original  section do.. 

SlMnf vm  per  in^  «f»rr  niptnre  ..... inch. 

BeaiutiA'n  mrltseh  uotlerHtrain  atelnstlcliinic  do.. 

^   -       '       -  kfter  rupture,  per  centum  uf  original  section 


in 


iptur 
«MPOk 


500 


8QUABE   AND   FLAT   8T££L   WIRE. 
No.  4021. 


Marks,  No.  155. 

Sectional  area,  '^091K)x'^0990s=.0098  square  inch. 

Ganged  length,  W. 


Applied  loads. 

BloDgation 
per  Inch. 

Inch. 
0. 

.00078 
.00168 
.00217 
.00330 
.00428 
.00533 
. 00552 
.00591 
.006*.28 
.00667 
.00717 
.00772 
.00845 
.00933 
.01088 
.014 
.020 

Sacoeasive 

-O^ 4 

SaocMsive 

pennftnent 

set. 

TolaL 

Per  BOQftre 
incii. 

eloDffation   *""»-"«•- 
per  inch.           ■®*- 

Pounds, 

49 

196 

392 

688 

784 

980 

1,176 

1,225 

1,274 

1,823 

1,372 

1,421 

1,470 

1,519 

1,568 

1,617 

1.666 

1,715 

1,746 

PavndM. 

5,000 

20.000 

40.000 

60,OU0 

80.000 

100,000 

120.  000 

125,000 

130. 000 

135.000 

140,000 

145. 000 

160.000 

1.^.000 

160.000 

165.  000 

170.000 

175, 000 

178. 160 

Inch. 
0. 

.00078 
.00090 
.00079 
.00083 
.00098 
.00105 
.00019 
.00039 
.00037 
.000:{9 

.  ooor>o 

.  000.15 

,ooorj 

.OOOWJ 
.  00155 
.00312 
.006 

Tneh, 
0. 

Inch. 
0. 

TnitialUwd. 

ElAStio  Umlk 
TeDsUe  Btrenj^tli. 

• 

General  summary. 

Tensile  RtreDgtli  per  square  inch  of  original  section pounds..  178,160 

Elastic  limit  per  sausre  inch  of  original  section do  ..  140,000 

Elongation  pel  mcli  after  rupturo incfar..        .028 

Elongation  per  inch  under  strain  at  elantic  limit do...    .  00667 

Reduction  iu  ai-eaufter  rupture,  per  centum  of  original  section 37.8 

Position  of  rnpture .2".  75  Inside  the  gaage<tseciioo 

Character  of  broken  surfaoe fine  silky 


8QUAKE   AND   PLAT   STEEL   WIEE. 
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No,  4022. 

Marks,  No.  165. 

Sectional  area,  ".0983x".0986=.00D7  square  inch. 

Gauged  length,  10"'. 


Applied  loAdB. 


Total. 


Per  aqoATe 
inch. 


4S 
194 


970 

1,164 
1,212 
1.201 
1.309 
1,3SS 
1,40« 
1.455 
1.54)3 
1,552 

1. 


Pounds. 

5.000 

20.  COO 

40.000 

80.000 

80.000 

100.000 

120.000 

125,000 

130,000 

135,000 

140,000 

145.000 

150.000 

155.000 

160.000 

164.330 


Eloneation 
per  inob. 


Ineh. 
0. 

.00070 
.00155 
.00234 
.00312 

.oaiss 

.00470 
.00487 
.00528 
.00557 
.00501 
.00634 
.00678 
.00778 
.01003 


SocceasiTe 

elongation 

per  inch. 


Inch. 
0. 
.00070 
.0U076 
.O0u79 
.00078 
.00021 
.00137 
.00027 
.00031 
.00029 
.00034 
.00043 
.00044 
.00100 
.00223 


Permanent 
set 


Sacoeneiro 

permanent 

set. 


Ineh. 
0. 

Inch. 
0. 

■ 

1 

JSemarks. 


Initial  load. 


EUstio  limit. 


Tensile  strengtli. 


General  eummary. 


«te«nirili  per  aqnare  inch  of  orisinal  section pounds..  164,830 

limit  p«r  soiiare inch  of  originsl section do...  140,000 

tion  pmr  ineb  after  mptiire inch..        .007 

^_xion  per, inch  under  strain  at  elastic  limit do...    .00591 

KedfietioB  te  area  after  rapture,  per  centum  of  original  section 40.2 

of  mpture in  Jawa  of  machine  outside  gauj^ed  section 

of , broken  anrfiMe tinesillLy 


;.*• 
Vf 
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SQUARE  AND  FLAT  STEEL  WIRE. 


:So.  4023. 

Marks,  No.  170. 

Sectional  area,  ''.0986  x ''.0987 =.0097  square  inch. 

Ganged  length,  10". 


Applied  loftdo. 

Elonnlion 
porTnch. 

Siiocemlre 

elongattoo 

per  ioob. 

Permanent 
«et. 

Sncoesslre 

peimanent 

set 

Itcmarka. 

Total 

Per  M  nare 
incn. 

Pounds. 

48 

194 

888 

582 

776 

970 

1,164 

1,212 

1,261 

1,309 

1.858 

1,406 

1,456 

1.508 

1.552 

1,600 

1,640 

1,697 

1,718 

• 

Pounds, 

5,000 

20,000 

40,000 

60.000 

FO.OOO 

100.000 

120.000 

125,000 

130,000 

135,000 

140.000 

145.000 

150,000 

155.000 

160.000 

165.000 

170,000 

175,000 

177, 110 

Ineh. 
0. 

.00079 
.00162 
.00247 
.00327 
.00410 
.00508 
.00630 
.00553 
.00587 
.00617 
.00650 
.00702 
.Out  50 
. 00813 
.00911 
.01095 
.018 

Inch, 
0. 

^00079 
.00083 
.00085 
.00060 
.00083 
.00093 
.00027 
.00023 
.00034 
.00030 
.00033 
.00052 
.00048 
. 00063 
.00098 
.00184 
.00705 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

ElasUe  limit 



•"•••" «"■■•• 

Tenaile  atrencth. 

..... 

General  samtnarjf. 

Tensile  ttrcn^h  per  tqnare  ineh  of  oriaioal  section ponnda..  177,110 

Elastic  limit  per  sqnsre  inch  of  otiKiniu  sect iuu do  ..  145^600 

Slunisation  per  inch  after  rnptnre inch..       .010 

Blongaiion  per  Inub  under  strkin  at  elastic  limit ^ do...    .06690 

Bednction  in  area  after  rnptnre,  per  centam  of  oriKinal  section 46.2 

Position  of  rnptnre S".5  outoide  the  ganged  sectkn 

Character  of  broken  surflice ^ ttnesUkj 


SQUARE  AND  FLAT   STEEL   WIRE. 

No.  4024. 

Marks,  No.  175. 

Sectional  area,  ''Od84x''.0986=r.0097  square  inch. 

Gauged  length,  W. 


503 


AppUedloAdft. 

SUngation 
periAoh. 

SnoceMive 

elon^tion 

I>er  iDch. 

PemsMieDi 
set. 

SaocessWe 

permaDent 

set. 

Eomarka. 

ToUL 

Per  maAre 
inch. 

JPmtndM, 

48 

184 

.    888 

882 

776 

870 

1,184 

1.218 
1,281 
J,  809 
1.808 
1,488 
1,456 
1,583 
l.SfiB 
l.«80 
1,848 
1.887 
1,780 

Poitsub. 

6,000 

20,000 

40.000 

08,000 

80,000 

IOOlOOO 

120.000 

126.000 

130.000 

185,000 

140.000 

145.000 

150.000 

155^000 

100.  UOO 

186^000 

170.000 

175^000 

176^200 

Inch, 
0. 

.00077 
.00165 
.00285 
.09315 
.00413 
.00518 
.00540 
.00570' 
.00809 
.00645 
.00603 
.00747 
.00M18 
.00915 
.01007 
.016 
.028 

Inch, 

0. 

.00077 
.00078 
.00060 
.00080 
.00096 
.00100 
.00027- 
.00030 
.00030 
.00036 
.00018 
.00064 
.00066 
.00102 
.00152 
.00583 
.012 

Inch, 
0. 

Inch, 
0. 

TntUalloAd. 

ElAitiolimli 
TennilA  otrength. 

•  ••• ^%  «■•••• 

General  aummary, 

•treBfethpertqnareinoboforlf^inalBeotioii ....ponnda..  175,260 

liinUperaoiiaretDChofoTigliialaeotioii do...  140,000 

EtoBICBtloii  per  inoD  aft«r  ruptara    inch..       .014 

JSkmeatioo  per  inch  under  strain  at  elasticlimit do...    .00645 

Seduction  ia  area  after  mptare,  peroentam  of  original  section 37.1 

PiDsitf on  of  mptare 6".2  oatside  of  the  ganged  section 

(ThjtfMsOerof  orokenanrflkoe .««...  fine  silky 
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SQUABE  AND  FLAT  8TEEL  WIRE. 


No.  4025. 

Marks,  No.  180. 

Sectional  area,  ''.0986  x ''.0988 =.0097  square  inch. 

Ganged  length,  lO''. 


Applied  loads. 

EloogatioD 
perinofa. 

Sncceaaiye 

elongation 

per  inch. 

Pennanent 
set. 

SooceaaiTO 

pemiuiADt 

aeL 

Bemarka. 

total. 

Per  aq  aato 
incD.  . 

Pimnds, 

>48 

194 

388 

682 

776 

970 

1,164 

1,212 

1,261 

1,300 

1.358 

1,406 

1,455 

1.503 

1;562 

1,600 

1.649 

1,696 

Poundi, 

5,000 

20,000 

40.000 

60,000 

80,000 

100.000 

120,000 

125.000 

130.000 

186,000 

140.000 

145.000 

150.000 

156.000 

160,000 

166^000 

170,000 

174,850 

Inch, 

0* 

.00087 
.00150 
.00238 
.00316 
.00408 
.00497 
.00518 
.00547 
.00577 
.00617 
.00652 
.00608 
.00752 
.00837 
.01008 
.017 

Inch. 
0. 

.00087 
.00072 
.00070 
.00078 
.00092 
.00088 
.00021 
.00029 
.00030 
.00040 
.00035 
.00046 
.00054 
.00086 
.00171 
.00692 

Inch. 
0. 

Inch. 
0. 

Tnltial  load. 

BUatio  limit. 
Tenaile  atrength. 

General  eummarif. 

Tenaile  atrength  per  aqnare  inch  of  original  section ponnds..  174,850 

KUatIo  limit  per  aanare  inch  of  original  aection i do...  145^000 

Elongation  perincn  after  mptnre inch..       .M2 

Elongation  per  inch  nnderatrain  at  elastic  limit do...    .60n2 

Bednction  in  area  after  mptare,  per  centum  of  original  section 89.2 

Poaltionof  mptnre ".56  inaide  the  ganged  aection 

Character  of  broken  torCaoe Hue  ailkj 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4026. 

MarkB,  No.  185. 

Sectional  area,  ''.0984 x ''.0988 =.0007  square  inch. 

Ganged  length,  lO''. 
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Applied  loads. 

Elongation 
per  Inch. 

Siiccdiaivo 

elongation 

per  inch. 

Permanent 
set. 

Successive 

Itcroarks. 

loud. 

Per  square 
iDcn. 

permanent 
set 

48 
194 

Pound*. 

5  000 

20,000 

40,000 

60,000 

80,000 

100,000 

130,000 

12S.000 

130.000 

135.  OUO 

140.000 

145.  OUO 

150.  000 

155,000 

160,000 

165.000 

170.000 

174,640 

Inek. 
0. 

.00082 
.00165 
.00347 
.00331 
.00422 
.00523 
.00.547 
.00577 
.00618 
.00658 
.00708 
.00772 
.00862 
.OlOOJ 
.011 
.020 

Inch. 

0. 

.00082 
.00083 
.00<i82 
.00084 
.00001 
.00101 
.00024 
.  00030 
.00041 
.00040 
.00050 
.00064 
.00090 
.00140 
.00098 
.009 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

a9S 

519 

T7S 

07D 

1    1114 

1.212 
1    9111 

1,8O0 
1.358 
1,400 
1.4&5 
1.503 
l»5fi3 
l,«0O 
1,649 





...... ...... 

Tensile  strength. 

General  summary. 

TensQe  atren^li  per  sqnarl^  inch  of  original  section pounds . .  174, 640 

RlAstie  limit  per  amiare  inch  of  original  section do  ..  140,  OOo 

Skraieatlon  per  iiicn  after  niptnre incli..        .024 

Skm^Aiion  per  inch  nnder  strain  at  elastic  limit do...     .00658 

Kc^lnctioD  in  area  after  rapture,  per  centum  of  original  section 40.2 

'yomitUva  of  rnpturo.  2".8  inside  the  gauged  section 

Clutfacter  of  broken  surface fine  silky 


C^ 


506  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4027. 
Marks,  No.  190. 

Sccticmal  area,  ".0987x".0984=.0097  square  inch. 
Gauged  length,  10". 


Applied  loftds. 

EloDfTfttion 
per  inch. 

Saocessive 

eloii;iation 

per  iDoh. 

PermaDent 
set 

SnoceMire 

pcruiHDout 

set. 

Remarks. 

Total. 

Per  nqnare 
incb. 

Potmd*. 

48 

104 

388 

582 

776 

070 

1,164 

1,212 

1,261 

1.300 

1.358 

1.406 

1,445 

1.503 

1,552 

1,576 

Poundi. 

5.000 

20,000 

40.000 

60,000 

80.000 

100.000 

120.000 

125.000 

130,000 

185,000 

140. 000 

145,000 

150.000 

155,000 

160,000 

162,470 

Inch. 
0. 

.00080 
.00158 
.00238 
.00338 
.00440 
.00580 
.00613 
.00660 
.00733 
.00708 
.00025 
.01040 
.013 
.018 

Inch. 
0. 

.00080 
.00078 
.00080 
.00100 
.00102 
.00140 
.00033 
.00047 
.00078 
.00065 
.00127 
.00115 
.00260 
.005 

Inch, 
0. 

Tnch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  atrength. 

Oeneral  $ummary. 

Tensile  (Strength  per  sqnare  inch  of  orifdnal  section  poands..  162;  470 

ElftAtlc  limit  per  square  inch  of  original  section do...  125^000 

Elongation  per  inch  after  rapture inch..       .013 

Elongation  per  inch  nnder  strain  at  elasticlimit do...    .00618 

Keduction  in  area  after  rupture,  i>er  centum  of  original  section ^ 30.2 

Position  of  rupture 2'\05  outside  the  gauged  aectioB 

Charaoture  of  broken  surfooe flue  aiiky 
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SQUARE    AND   PLAT   STEEL    WIRE. 


No.  4029. 

Marks,  No.  205. 

Sectional  area,  ''.0991  x''. 0993 =.0098  square  inch. 

Gauged  length,  lO''. 


Applied  loads. 

j 

Elongation 
per  luob. 

Succrsslre 

Permanent 
set. 

Sncceaaire 
permanent 

Remarka. 

Total 

Per  Bonare 
incii. 

elou>Eatiou 
per  inch. 

Pmmdi, 

49 

196 

392 

588 

784 

980 

1,176 

1,225 

1,274 

1.323 

1,372 

1,421 

1.470 

1,519 

1,568 

1,617 

1.666 

1,716 

1,764 

1,813 

1,832 

Pounda. 

5.000 

20,000 

40.000 

60.000 

80,000 

100.000 

120,000 

125,000 

130.000 

135.000 

140,000 

146,000 

150,000 

155,000 

160.000 

165.000 

170,000 

175,000 

180.000 

185.000 

186,940 

Inch. 
0. 

.00078 
.00150 
.  00213 
.00308 
.00381 
.00480 
.00502 
.00529 
.00557 
.00584 
.00618 
.00650 
.00602 
.00728 
.00789 
.00862 
.00990 
.01240 
.021 

Inch. 
0. 

.00078 
.00072 
.00063 
.00095 
.00083 
.00089 
.00023 
.00027 
.00028 
.00027 
.OOOM 
.00032 
.00042 
.00036 
.00001 
.00073 
.00128 
.00250 
.00860 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Blaatio  limit 
Tenalle  atrength. 

General  eummary. 

Tensile  strenfEth  per  sqnare  inch  of  original  section ponnda..  186,949 

Elastic  limit  per  Boaaro  incli  of  orlginalsection du...  ]60.(  0 

Elongation  per  incii  after  rnptare «...* incli. .        .ofiW 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00728 

Reduction  in  area  after  rapture,  per  centum  of  original  section 40.8 

Position  of  rupture .»....".?  inside  the  gauged  section 

Character  of  broken  anrCaoe • fine  aHhy 


8QUAHE   AND   FLAT   STEEL   WIRE. 
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No.  4030. 

Marks,  No.  210. 

Sectional  area,  ''.0984  x ''.0985 =.0097  sqaare  inch. 

Gauged  leiigrth,  10". 


Applied  loads. 


TotaL 


a  en 


Elongation 
p«ri]ioh. 


inc 


Pound; 
4S 


776 

970 

1,1U 

1,212 

i.m 

1.309 

1,SS8 

1,406 

1,4&5 

1,503 

1,552 

1,000 

1,6I6 

1.1 


&,ooo 

20,000 

40.  OOO 

60.  OOO 

80.  OOO 

lOO,  <IOO 

120,  OCM> 

125,000 

130.0<K> 

13S,O0O 

140.  OOO 

145.  OOO 

ISO,  OOO 

15&.000 

100,000 

105,000 

170,000 

174»430 


Inek. 
0. 

.00091 
.00151 
.00230 
.00313 
.00308 
.00490 
.00521 
.00549 
.00568 
.00025 
.00670 
.00720 
.00790 
.00877 
.01082 
.016 


Soooeisive 

elonciition 

p«r  inoh. 


JTneA. 
0. 

.00081 
.00070 
.00079 
.00082 
.00086 
.00101 
.00022 
.00028 
.00037 
.00039 
.00045 
.00050 
.00070 
.00087 
.00205 
.09618 


Permaaent 

Mt. 


Inch. 
0. 


Saooeaslve 
p«rmMient 

Mt. 


Inch. 
0. 


Remarks. 


IniUal  load. 


KlasUo  limit. 


Tennile  BtreoKtb. 


Oeuerdl  aummary. 

Tenila  Bir»niEtl&  -per  square  inch  of  original  section pounds..  174,430 

EUatie  limit  per  square  inch  of  orlKlnal  section do...  140,000 

lEloncatkin  per  incb  sfterraptnre.... inch..        .007 

Ekmcation  per  Incb  ander  strain  at  olasile  limit do...    .00625 

Hedoi^ien  In  area  after  rupture,  per  oentom  of  original  section 37.1 

Pe*ttlDB  of  rapture 5".2S  ontside  the  ganged  section 

CkaiacteroC  bzvlLeii  surface flnesiiliy 


>i!* 


■I 
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6QUABK   AND  FLAT   STEEL   WIBK. 


No.  4031. 

Marks,  No.  215. 

Sectional  area,  ".0984  x  ".0988  =  .0097  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Blonsation 
perinofa. 

Suocennivo 

pAnnanMAt 

Successive 

penusnent 

set. 

Remiirka. 

TotftL 

PwMaaie 

iDOD. 

eloDf^ation 
pur  inclj. 

set. 

Poundt. 
48 

IM 

888 

582 

776 

•70 

1,164 

1,312 

1,261 

1,800 

1.858 

1,4« 

1,455 

1,503 

1,552 

1,600 

1,618 

Poundt. 

5,000 

20.000 

40.000 

60,000 

80,000 

100,000 

120,000 

125,000 

130,000 

135,000 

140, 000 

145,000 

150.000 

155,000 

16U.O0O 

165,000 

166,800 

Inch. 
0. 
.00080 
.00167 
.00240 
.00330 
.00430 
.00567 
.00590 
.00635 
.00680 
.00742 
.00818 
.00918 
.01060 
.016 
.081 

Inch. 

a 

.00080 
.00077 
.00083 
.00090 
.  00100 
.00137 
.00023 
.00046 
.00045 
.00062 
.00076 
.00100 
.00142 
.00540 
.005 

Inch. 
0. 

Inch. 
0. 

IniUsIloiid. 
BlMtto  limit. 

Tensile  strencUi. 

• 

•  •  •••.•• ••• • 

M 

^ 

1 

General  summary. 

Tensile  strength  per  square  Incli  of  orieinal  section 

BlasUo  limit  per  square  inch  of  original  section .'...do...  VU^( 

Blonsation  per  inch  aftormptore inch..        .Olt 

Blonj^ation  per  inch  under  strain  at  elastic  limit do...    .OQSM 

Beduction  in  aroa  after  rupture,  per  centum  of  original  section 17.1 

Position  of  rupture     .\..r'.35  outside  the  gauged  aeetlHi 

Character  of  broken  surface ,..., fineallky 


1 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4033. 

Marks,  No.  225. 

Sectional  area,  ''.0986  x ''.0985 =.0097  square  iucli. 

Ganged  leugtb,  10''. 


Applied  loads. 

ElonKtttioD 
per  luclu 

Sacoessire 

elooxation 

per  inch. 

Permanent 
set. 

Snrcossive 

permanent 

set 

• 
Hemarks. 

ToUl. 

Per  nqoftre 
inon. 

Pounds. 
48 
194 

388 
582 
776 
970 
1,104 
1.212 
1,261 
1,309 
1,358 
1.406 
1.455 
1,503 
1,  552 
1,600 
1,649 
1,697 
1,746 

Pounds. 

5,900 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

130.000 

135,000 

1-10,000 

I4ri.  000 

150.000 
155,000 
160,000 
165,000 
170.000 
175, 000 
180,000 

Inch. 
0. 

.00071 
.00155 
.00227 
.00307 
.00394 
.00175 
.00196 
.00517 
.00540 
.00565 
.00599 
.00629 
.00665 
.00717 
.00795 
.00915 
.01168 
.031 

Inch. 
0. 

.00071 
.00084 
.00072 
.00080 
.00087 
.00081 
.00020 
.00022 
.00023 
.00025 
.00034 
.  00030 
.00030 
.  00052 
.00078 
.00120 
.00253 
.01032 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

• 

General  summary. 

Tensile  strength  per  square  Inch  of  oriirinal  section pbunds..  18(^000 

Elsstic  limit  per  square  inch  of  original  section do  ..  155,000 

Elongation  per  incn  after  rupture Inch..        .028 

Elongation  per  inch  nuder  strain  at  elastic  limit do...    .00665 

Hednction  in  area  after  rupture,  per  oeutnm  of  original  section 36. 1 

Position  of  rupture r'.65  inside  thegaagr>d  section 

Character  of  broken  surliftoe..... • * tiuo  •ilkj' 


^1 
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SQUARE  AND  FLAT  STEEL  WISE. 


No.  4056.  . 

Marks,  No.  235. 

Sectional  area,  '^0994x^^0995=. 0099  square  inch. 

Gauged  length,  10^. 


Applied  loads. 

Klonntion 
perlnoh. 

SncceesiTe 

elongntioii 

perlnoh. 

Pennuieiit 
set. 

SaooessiTe 
pennsnent 
'  set 

TtoiwrjM 

ToUL 

Per  Mnare 
inoD. 

Founds, 

40 

108 

888 

604 

702 

000 

1,188 

1,287 

1,287 

.1,336 

1,386 

1,496 

1,485 

1,535 

1,684 

1,634 

1,683 

1.712 

Founds, 

5.000 

20.000 

40.000 

60.000 

80,000 

100,000 

120,000 

l'.'5,000 

180.000 

135,000 

140.000 

145,000 

16U,0uO 

1S6.000 

160,000 

165,000 

170,000. 

172,980 

0. 

.00072 
.00147 
.00237 
.00807 
.00304 
.00488 
.00613 
.00610 
.00.172 
.00610 
.00698 
.00710 
.00778 
.00887 
.01085 
.01ff70 

Inch, 

0. 

.00078 
.00076 
.00000 
.00080 
.00087 
.00090 
.00080 
.00027 
.00082 
.00038 
.00043 
.00057 
.0(068 
.00108 
.00188 
.00486 

Inch. 
0. 

0. 

Initial  load. 
RlsstioUmit. 

• 

Tensile  strength. 

Oeneral  aummarif. 

Tensile  strenfcth  per  sqnsre  inch  of  eriffinal  seetioD ponnds..  172,980 

BlMtlo  limit  per  square  inch  of  original  section « do...  140,000 

Eloniiation  per  incn  after  mptare inch..       .010 

B3ongation  perlnoh  under  strain  at  eUstio  linlt do...    .08610 

Kednotlonin  area  after  mptnre,  per  oentom  of  original  section 85.4 

Position  of  mptnre ".86  inside  the  gavged  seotion 

Character  of  broken  snrfiMo fkneiilky 


i 
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SQUARE   AND   FLAT   STEEL   WISE. 


No.  4058. 


Sectional  area,  ".0986  x  ".0987 =.0097  square  inch. 
Gauged  length,  10". 


Applied  loRiU. 

Elongation 
per  inch. 

SiicoeMlTe 

elongation 

per  inch. 

Permanent 
act. 

SncceBaive 

Remarks. 

permanent 
set. 

PoundM. 

48 

194 

3^8 

582 

776 

970 

1.104 

1,212 

1,261 

l.»09 

1,  338 

1.406 

1.455 

1.50J 

1.552 

1,600 

1,049 

1,688 

PoundM. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125.000 

130.000 

135,000 

140,000 

145,000 

150,000 

155.000 

1  GO.  000 

165, 000 

170,000 

174,020 

Inch. 

0. 

.00081 
.00161 
.00244 
.00330 
.00427 
.00529 
.005P8 
.00600 
.00686 
.00680 
.00730 
.00812 
.  0(  88i> 
.  01017 
.01265 
.01775 

Inch. 
0. 

.00081 
.O<iO80 
.00083 
.00086 
.00097 
.  00102 
.00039 
.00032 
.00035 
.00045 
.00050 
.00082 
.00073 
.00162 
.00218 
.0051« 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

RlanUo  limit. 
Tensile  strenffth. 

. 

. 

. 

. 

General  summary. 

T<>niine  ittrongth  per  nquai-e  inch  of  original  section pounds..  174|i 

EUstic  limit  per  sqiiare  inch  of  original  section do...  135^000 

Klont:ntion  per  inch  after  ruptnre inch..        .625 

Elmi^iaiion  per  inch  under  strain  at  elastic  limit do...     .00685 

Ke<lm-tioii  in  area  after  rupture,  per  centum  of  original  section 34.0 

Position  of  rupture P'.20  inside  thegsaged  aectton 

Cbaracler  of  hroken  surXace '. fine  silky 
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No.  4069. 

Marks,  IS^o.  !^oO. 

Seittioiial  aresv,  ".0!>78  x  ".0987  =  .0096  square  inch. 

Ga-iged  U*ugtb«   10". 


Applie«\  load». 


Total 


inou. 


5,  UUO 
20,  fMM> 

«o,  i>oo 

OO,  €K>0 
8(.  OOU 

1'20.  OOO 
1-2&,  l>00 
130,  OOO 
13S,000 
140.  OOO 
14&.000 
1511.  OOO 
155,000 
liiO,  OOO 
1<;5,  OOO 
1  TO.  OOO 
175.  two 
176,400 


Klon^tiuii 


SiicceMlve 


.    :?  ih     i  «lo»ffatioii 


/ncA. 

0. 
.00074 
.00150 
.  00  .'24 

.  ooni i 

.00384 
.  um72 
.  00498 
.UOSiO 

.oos;>2 
.oo^8^ 

.106.8 

.  00724 
.  00805 
.  (M>89-i 
.OHIO 
.01586 


Inch. 
0. 

.00074 
.WI076 
.  00(174 
.00078 
.00(18  J 
.00088 
.00026 
.0002-J 
.  0003-J 
.  00037 
.00030 
.00010 
.00056 
. 00081 
.00087 
.00218 
.00476 


Permanent 
set. 


Inch. 


0. 


SuccesAivo 

permaneul 

»et. 


Inch. 


0. 


Kemarks. 


Initial  load. 


Elastic  limiL 


Tensile  strength. 


General  summary, 

Teiwitc  9»treu$ctli  per  Miiiare  inch  of  original  section pounds..  176,460 

KliMlic  lituit  p^*'  »4"A>'*^  iocli  of  nrifpual  section do...  150,000 

£U>ui:Htion  i»*rrincli«rteriiipnire............^ .inch..      ^0 

E'WDZiittuu  i»^r  iticb  uuiler  siniinat  claslivlimlt ^ko...'   .00668 

l{«itiucttt»i»  ill  aT't'a  SI  tier  rupture,  per  centum  uf  original  section 36.5 

Poaiiion  of  riiutm*© ll'MO  ontside  the  ganged  section 

CbAiacter  of  brokeo  surface flue  silky 
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SQUARE  AND  FLAT  STEEL  WIB£. 


Ko.  4060. 

Marks,  No.  255. 

Sectional  area,  ^^0988x'^0988=:.0098  square  inch. 

Ganged  length,  10^^ 


Apiklted  loAcU. 

Klonsation 
per  mob. 

SocoeesiTe 

elonsation 

per  inch. 

FennaBent 
•et. 

SnoceMkire 

porniaiKfnt 

■et 

Remarks. 

TotaL 

Per  Moare 
inoD. 

Pottiult. 
49 
196 
888 

588 
784 
980 
1,176 
1,226 
1,274 
1,323 
1,372 
1.421 
1.470 
1,519 
1,668 
1,617 
1.660 

Pound*. 

6,000 

20.006 

40,000 

60,000 

80,000 

100.000 

120. 000 

125.000 

130.000 

186,000 

140,000 

146.000 

150,000 

166,006 

160,000 

166.000 

168,870 

Inch, 
0. 

.00082 
.00150 
.00234 
.00320 
.00402 
.00499 
.00521 
.00550 
.00682 
.00621 
.60668 
.00723 
.00797 
.00930 
.01240 

Inch, 
0. 
.00082 
.00068 

.  00084 
.00080 
.00082 
.00007 
.00029 
.00029 
.O0OS2 
.(H)039 
.00047 
.00066 
.00074 
.00183 
.00310 

Ol 

0. 

TniUal  load. 

Klaatio  limit. 
TeaaUo  elteBglk. 

1 

General  eummary, 

Tentile  strength  per  square  inch  of  oricinalatetloD povnda..  161^ 870 

Elastic  limit  per  square  inch  of  original  sectiea do...  140.000 

Klongation  per  inch  after  ruptare tnoh..       .Oil 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00621 

Bednotion  in  area  after  rupture,  peroeotumof  original  section 87.8 

Position  of  rupture y.26  oatalde  tho  fpaoged  seel  ion 

CliaraOter  oU>rokmi  surfisoe • ...•• flaesiilij 


8QUABE  AND  FLAT  8TEEL  WIBE. 
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Na4061. 

Marks,  Ko.  260. 

Sectional  area,  '^0987x'^0993=:.0098  square  inch. 

Ganged  length,  W. 


^pp11«d  Uwds. 


784 


Pcraqoftre 


ITMQ 

Inini 


PoMtult. 

5,000 

20,000 

40,000 

60.000 

80,000 

140.000 

110.000 

12S,000 

110,000 

188,000 

141^080 

146,000 

150,000 

156^000 

180,000 

185.000 

170,000 

ITS.  000 

180^000 

186,008 

187,660 


ElonfTfttion 
per  Inch. 


Inek. 

0. 

.00078 
.00160 
.00225 
.00905 
.00388 
.08478 
.00488 
.00582. 
.00648 
.00686 
.00606 
.00080 
.00665 
.00707 
.00780 
.00876 
,00080 
.01190 
.021 


Snco^Miye 

eloDgntfcion 

perlnoh. 


Inch. 

0. 

.00072 
.00078 
.00076 
.00080 
.00083 
.00001 
.00020 
.00033 
.00017 
.00036 
.00020 
.00025 
.00035 
.00043 
.00083 
.00085 
.00115 
.00200 
.00810 


Permanent 
aet. 


Inch. 
0. 


SuooeMfTe 

permanent 

aet. 


IndL 
0. 


Bemarks. 


Initial  load. 


Blaatio  limit. 


Tenaile  atrength. 


General  summarif. 

per  aqaare ineh of  oriffinal  aection , ponnda..  187.650 

limit  per  aanAreinch  of  original  seotion do  ..  i5d,0OO 

p«r  ineb  after  mptnre i inoh..       .022 

per  inch  onder  strain  at  elasUclimlt do^..    .00666 

Badnetion  in  area  after  mplmre,  per  eentam  of  original  aection 86.7 

of  Tuptan r'.60  inaide  the  ganged  section 

of  broken  rarfiMe ■....•• fine  silky 


520 


SQUARE   AND   FLAT   STEEL   WIRE. 


No.  4062. 

Marks,  No.  265. 

Sectional  area,  ^^0984x'^0994=r.0098  square  inch. 

Gauged  length,  1(K^ 


Applied  loads. 

Elongation 
per  inefa. 

SucceasiTe 

elonfcation 

per  Inch. 

Permanent 
set. 

Snooeaaive 

permanent 

aet 

Remarks. 

• 

ToUl. 

Per  sqaare 
iocn. 

Pounds. 

49 

196 

892 

588 

784 

980 

1,176 

1,225 

.  1.274 

1,323 

1,872 

1,421 

1,570 

1,519 

1,568 

1.617 

1,666 

1,715 

Pounds. 

6.000 

20.000 

40.000 

60,000 

80.000 

100,000 

120,000 

125.000 

130,000 

135.000 

140.000 

145.000 

150.000 

155.000 

160.000 

,  165.000 

170.000 

175,000 

Inch. 

0. 

.00076 
.00152 
.00284 
. 00318 
.00410 
.00510 

.  .00537 
.00578 
.00508 
.00630 
.00675 
.00720 
.00781 
.00887 
.01048 
.01560 
.027 

Inch. 

0. 

.00075 
.00077 
.00082 
.00084 
.00092 
.00100 
.00027 
.00041 
.00025 
.00037 
.00045 
.00045 
.00064 
.00108 
.00161 
.00512 
.01140 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  atreogtb. 

General  gummarjf. 

Tenailo  strenictb  per  aquare  inch  of  original  section poiuida..  175,000 

XlaaUo  limit  per  square  inch  of  origlDal  section do...  llO.OOO 

Elongation  per  inch  after  raptnre inch..        .036 

Elongation  per  inch  under  strain  at  elastic  limit do...    .OMM 

Keduction  in  area  after  ruptare,  per  centum  o^  original  aection 31.6 

Poaition  of  raptnre 4".57  inalde  the  gauged  aediob 

Charactecof  broken  aurlkoe Ane  ailky 
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No.  4083. 

Marks,  No.  270. 

Sectional  arc^a,  ".0990  x''.0002=.0098  square  inch. 

Gauged  lengrth,  10''. 


I       Applied  loodA. 


TotaL 


Pound*. 
49 
106 


588 

784 
080 
1,176 
1,225 
1,274 
1,3-J8 
1,372 

1.421 

1.470 

1,519 

1.568 

1,617 

1.666 

1,715 

1.743 


Per  s<|  11  are 


Miiiai 
oil. 


S.  OiiO 

20.  CNK> 

40.  OOO 

0O,  OOO 

90,  OOO 

lOO,  OOO 

120,000 

125.  OOO 

130.  OOO 

135.  OUO 

140,  OOO 

1-45.000 

150,000 

155,000 

lOO.CKM) 

165,000 

ITO,  OOO 

175,000 

1T7,  760 


E1oDj?atioii 
p«r  iuch. 


Inch. 
0. 

.00077 
.00157 
.00230 
.00;}12 
.00399 
.00492 
.00517 
.00548 
.00578 
.00611 
.00650 
.00605 
.00756 
.00838 
.00972 
.01275 
.022 


Sncccsaive 

eloiijintioD 

per  inuh. 


Inch. 

0. 

.00077 
.00080 
.00073 
.00082 
.00087 

.ooora 

.00025 
.00031 
.00030 
.00033 
.00039 
.00045 
.00000 
.00083 
.00134 
.00303 
.00925 


PerroanoDt 
set. 


Inch. 
0. 


Successive 

lierninnent 

Met. 


Inch. 
0. 


Remarks. 


Initial  load. 


Elaatio  limit 


Tensile  steengtb. 


General  eumniary. 

tensile  vtrenfr^lk  per  square  inch  of  oiifriDsl  section poands..  I'i7,760 

Elsjttic  lituii;  per  SQua-re  incluof  originsl  section do...  145,000 

Xloai»liou  f»er  inch  arficF  nipture Inch..        .026 

Bonieatioii  per  iocli  under  strain  at  elastic  limit do...    .00050 

BedttettoflD  in  akre»  after  rupture, per  coutum  of  original  section 34.7 

poaitiora  of  rui>^ure 4".25  inside  the  gauged  section 

Cliaraeter  of  toroken  anr&ce fine  silky 


n 
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SQUARE  AND  FLAT  STEEL  WIBE. 


No.  4064. 
Marks,  No.  275. 

Sectional  area,  ''.0992  x'^0991 =.0098  sqaare  inoli. 
Gauged  length,  10^'. 


Applied  IfMid*. 

Elonisatlon 
per  inch. 

SnocMsire 

eloneation 

perliioh. 

Permanent 
aet. 

SnoceMive 
permanenl 

aeL 

Remarka. 

Total. 

Peraqnare 
inch. 

PoundM. 

49 

196 

892 

588 

784 

980 

1.176 

1,226 

1,274 

1,828 

1,872 

1,421 

1,470 

1.619 

1,568 

1.617 

PtntndB. 

5,000 

20,000 

40.000 

60,000 

80.010 

100,000 

120,000 

125,060 

130.000 

135.000 

140,000 

145,000 

150.000 

155.000 

160,000 

165,000 

Jneh. . 
0. 

.00074 
.00148 
.00228 
.00310 
.00100 
.00496 
.00518 
.00558 
.00587 
.00628 
.00685 
.00775 
.0u940 
.01520 

0. 

.00074 
.00074 
.00080 
.00008 
.00090 
.00098 
.00020 
.00034 
.00035 
.00041 
.00657 
.00090 
.00165 
.00680 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  atreogth. 

* 

^ 

€^tneral  summarif. 

Traaile  (itrenctb  per  square  inch  of  original  section poamls..  165,606 

Elastic  limit  per  square  inch  of  original  sec(iou do...  189^606 

Elonfl;ation  per  inen  afti*r  rupture inch..        .039 

Elongation  per  inch  under  strain  at  elastic  limit do...    .66j|f 

Kednction  in  *rea  after  rupture,  per  centum  of  original  soction 36i6 

Position  of  rupture 2'M2  inside  the  ganged  aeetkui 

Character  of  broken  sorfkoa floe  tHlkj 


■I 
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Harks,  No 
Sectional 
(hniged  I 


No.  4065. 


,  ".O986x".0986=.0097  square  inch. 

,  lO'^ 


Applied  lomd».           1 

£]01l|»ttAB 

peTinch. 

SuccMaive 

elongation 

per  inch. 

Permanent 
set. 

SucceaaiTo 

permanent 

aet. 

Kemarka. 

TotaL 

48     1              O^IMIO 
IM                SO.  OOO 
^88     1           40.  OOO 
5tt     1            OO   OOO 

Inch, 
0. 

.00071 
.00143 
.00230 
.00807 
.00388 
.00488 
.00507 
.00537 
.00557 
.00585 
.00620 
.00655 
.00700 
.00760 
.00847 
.01005 
.01240 
.01720 

Inch. 

0. 

.00071 
.00071 
.00088 
.00077 
.00081 
.00100 
.00019 
.00020 

'.00030 
.00028 
.00035 

'  .00035 
.00045 
.00060 
.00087 
.00158 
.00235 
.00480 

Inch. 
0. 

Inch. 
0. 

Inttialload. 

XlaattoUmit. 
Tenaile  atvangtlL 

T74     I            aO    OOP 

910     I        100,000 
1,104     1        190,000 
l,2l«     \        195.OO0 

i.a6i   \      ISO.  OOO 

1.800     \        135,000 

1,358             140.000 

1,400     \        145,000 

1,455             150,000 

1,508     \        155,000 

1,562             100,100 

1,800     \        lOSwOOO 

1,640     I       170,000 

l,8Br?             175,000 

1,74ft             180,000 

*•  '^ 

1 

• 

General  eumn^rjf, 

•troafetb  per  aquare  incli  of  original  aectfon poan4a..  188,610 

limit  per  aqnare  inch  of  original  aeclion 8o  ..  150,000 

per  fncn  »fter  rupture inob.         .020 

per  Ineh  undctr  attmln  at  elaatic  limit do  ..    .00656 

SedikTtlon  In  are*  afiermpture,  per  centum  of  original  aeotion 87.1 

Faaittovof  rapture 2".48inaide  the  ganged  aeotiou 

Ctaraetar  ef  toreken  anrOMe .« One  ailky 
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SQUARE  AND  PLAT  STEEL  WIBB. 


No.  4066. 

Marks,  No.  295. 

Sectional  area,  ".0090  x".09b3=. 0098  feqaare  inch. 

Gauged  lengtb,  10". 


Applied  loads. 

EIonf!Htion 
]>er  iucb. 

Siiccesdivo 

elon<£atiou 

per  iDch. 

Permanent 
net. 

SucceasiTe 

permanent 

set. 

Kemarka. 

Total. 

Per  Roaare 
iucii. 

Pounds. 

49 

196 

392 

588 

784 

980 

1,170 

1,225 

1.274 

1,823 

1,372 

1.421 

1,470 

J.  519 

1,668 

1,617 

1,666 

1,715 

1,728 

Pounds. 

5,000 

20.000 

40,000 

60.000 

80,000 

100,000 

120. 000 

125,000 

130,000 

13.\  000 

140,000 

145.000 

150,000 

155.000 

100,  ono 

165,  (KK) 

170,  000 

175,000 

170, 330 

Inch. 

0. 
.00073 
. 00144 
.00218 
.  00301 

.  oo:{>'0 

.00IH4 
. 0O499 
. 0M520 
.00559 
.0O.S8O 
.00621 
.  0060<; 
.00718 
.00705 
.00^56 
. 01045 
. 01622 

IneK 

0. 

.00078 
.00071 
.00074 
.00083 
.00085 
.00008 
.00015 
.00030 
.00U30 
.00027 
.  00035 
.00045 
. 00052 
.00047 
.00091 
.00189 
.  00.')77 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strencth. 

■ 

General  aummmry. 

m 

Trnsilo  strenfsth  per  bqnaro  inch  of  original  APction pounds..  IT^SW 

Elastic  liiuic  per  square  incli  of  oiigiual  section do  ..  145,099 

Klonfratiun  i>er  inrli  after  rupture.   inch..        .930 

Elon>:ation  per  inch  under  straiu  st  elastic  limit    do...     .00621 

Redact  Ion  in  area  after  mpture,  per  centum  of  original  section 3ft.8 

Position  of  rupture 2".50  inside  the  gauged  section 

Character  of  broken  sarfaco &»eailky 


J 


SQUARE  AND  FLAT  8T££L  WIRE. 
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No.  4067. 

Marks,  No.  300. 

Sectional  area,  '^O987x^O0S5=.OO97  square  inch. 

Gangred  lengthy  W. 


Applied  I<MMt«. 

BloDsaMoii 
per  iDcb. 

SacoesMve 

elongation 

per  iiiob. 

Penuanent 

Mt. 

Suocensive 

permanent 

set. 

Reiiiarlta. 

TfL    l^'"i^^T" 

48 
194 
888 

582 

776 
979 
1.164 
1,212 
1,261 
1.369 
1.858 
1,408 

1    M^K 

90.  OOO 
40,  <N>0 
OO.  OOO 
80,000 
100,000 
120,000 

i2s,ooe 

130,000 
135.  CKIO 
l.M>,  OOO 
145,000 

Ineh. 
0. 

.00078 
.00153 
.00280 
.00310 
.00395 
.00481 
.00506 
.00528 
.00566 
.00690 
.00628 
.00685 
.00760 
.01252 

^      i^i<*t>«9SSS^Mgg?F>Ar«a 
© 

Ineh. 
0. 

Ineh, 

0. 

Initial  load. 

Slastio  limit 
Tensile  strength. 

1, 45o                ^•^w, -w^-^ 
1,503              1^5.000 
1,552              lOO.OOO 

...  — ..,«^.« 

i,a63 

1   



General  Bummary. 


Teaifle  streiiKtli  V^^  aqojire  inch  of  orisinal  Motion pounds. 

Ibstielimit.  per  aqnare  inch  of  original  section * do  . 

noBgatioD  p«z- incli  after  mptnre inch. 

Honcatiuu  oer  ineh  nnderatraln  at  elastic  limit do.. 

Ksdoecion  in  are»  akftor  rupture,  per  centum  of  original  section 

IVwitien  of  mptare.. G".20 outside  the  ganged  K«>ction 

Character  of  t^roken  eiirfaoe flueHilky 


161.130 
145,000 

.010 
.00628 

87.1 
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SQUARE  AKD  FLAT  STEEL  WIRE. 


No.  4068. 

Marks,  No.  310. 

Sectional  area,  '^0982x''.0986=.0097  square  inch. 

Gauged  leugth,  10''. 


Applied  loads. 

Elonfpitlon 
p^^iooh. 

Snooenire 

elongation 

per  iDoh. 

Permaoent 
set. 

SnoceaatTe 

permanent 

set. 

Bemarka. 

ToUL 

PersqiiAn 
inon. 

Poundi. 

48 

194 

888 

682 

776 

970 

1.164 

1,212 

1,261 

1,309 

1,318 

1,406 

1,456 

1,503 

1,652 

1,600 

1,632 

Pottfkto. 

5.000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125.000 

130,000 

135.000 

140,  (HIO 

146,000 

150,000 

156,000 

160,060 

165,000 

168,250 

Inch. 
0. 

.00075 
.00148 
.00234 
.00312 
.00393 
.00477 
.00502 
.00526 
.00551 
.00577 
.00610 
.00642 
.00696   . 
.00711 
.01231 

Inek. 
0. 

.00076 
.00073 
.00086 
.00078 
.00081 
.00084 
.00026 
.00024 
.00026 
.00026 
.00033 
.00032 
.00064 
.00060 
.00456 

Inek. 
0. 

Inch, 
0. 

Initial  load. 

• 

Elastio  limii. 
Tensile  atrengtb. 

• 

. 

•  General  $ummar^, 

• 

Tensile  strenicth  per  square  iDch  of  original  section • pounds..  168,260 

Xlaatlc  limit  per  square  iDoh  of  originaiseotion do  ..  166,600 

EloDjcation  per  inch  after  mptare inch..        .067 

Blonj^tloD  per  inch  under  stmiD  at  elastic  limit do...    .0664S 

Reduction  in  area  after  rupture,  per  centum  of  original  section S7.1 

Position  of  rupture &".96  ontalde  the  gauged  aeetian 

Cliaraoter  of  broken  surfsoe •• ....line  silky 


SQUARE    AND    FLAT    8T£KL    WIRE. 
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No.  4060. 

Marks  No.  315. 

Sectional  area,  ^'.0990  x  ''.0992  =  .0098  sqaare  inch. 

Oaoged  length,  10"'. 


Applied  IcMidft. 


TofaL 


19S 


78* 


Per  sqnare 
inch. 


SO;  000 
40,000 
60,000 
80,000 
100,000 
120^000 
12ft,  OOO 
190,000 
135,000 
140.000 
146.  OUO 
150,000 
165,000 
160,000 
165.000 
160^120 


KloMsiloa 
pwinoh. 


Inch, 
0. 

.00072 
.00149 
.00X10 

.ooaoa 

.0(002 
.00490 
.00612 
.00542 
.00574 
.00627 
.00672 
.00720 
.00818 
.00970 
.07450 


SuooeMiye 

elongation 

per  inch. 


In€h» 

0. 

.00072 
.00077 
.00070 
.00083 
.00090 
.00098 
.00022 
.00090 
.00032 
.00063 
.00045 
.00048 
.00003 
.00157 
.00480 


Pemumenl 
set. 


Jnek. 
0. 


Sncoeaelye 

pernanent 

set. 


Jnek, 
0. 


RemM'ks. 


Initial  load. 


Elaatio  limit 


Tenelle  strength. 


Qeneral  •nmmarjf. 

Tensile  atTBDCth  per  aqoare  inch  of  origlnsi  section poands..    166,120 

Blaaitie  limit  p«r  MU»rninch  of  orifdnal  section do...    186.000 

Koacatioo  per  ioen  after  rupture   inch..         .0t2 

Skmi^atloa  per  inch  under  strain  of  elastic  limit do...      .00574 

Kedttct&DO  In  Are*  afltr  rupture,  per  centum  of  originsl  section 31.6 

Fosition  of  rnptore  1. "25  inside  the  jcaugHl  section 

Character  ef  broken  aurfiaoe ^ fiuesillLy 


C 


528 


SQUARE  AMD  FLAT  STEEL  WIRE. 


No.  4070. 

Marks,  No.  320. 

Seotioual  area,  'M003x'M000=.0101  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

Elonj^ation 
per  inch. 

Sacoeaatve 

eloDjEation 

per  inch. 

Permanent 
set. 

Sacceaaive 

permanent 

set 

Remarka. 

Total. 

Per  BOQare 
iocD. 

Pound*. 

SO 

•»2 

404 

606 

808 

1, 010 

1«212 

1.262 

1.813 

1,363 

1,414 

1,464 

1,615 

1,565 

1,616 

1,666 

1,684 

PouruU. 

5,000 

20.000 

40,000 

60,000 

80,000 

100.000 

120.000 

126.000 

130,000 

135,000 

140,000 

145.000 

150,000 

155,000 

160,000 

lO-^OOO 

166,780 

Inch. 
0. 
.00072 
.00142 
.00228 
.00308 
.00898 
.00488 
.00510 
.00547 
.00578 
.00615 
.00662 
.00715 
.00785 
.00035 
.01305 
\> .......... . 

Inch. 
0. 
.00072 
.00070 
.00086 
.00080 
.00090 
.00090 
.00022 
.00037 
.00031 
.00037 
.00017 
.00053 
.00070 
.00150 
.00460 

Inch. 
0. 

Jneh. 
0. 

Initial  load. 

ElftsUc  limit. 
Tensile  atrength. 

«••••••••«•• 

• 

•                   " 

General  enmmarff. 

Tensile  strength  per  square  incli  of  oriffinal  section pounds..  106,730 

Elaatioliraitpersonareinoh  of  original  section do...  140,000 

Elongation  perincn  after  mpture inch..        .007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00615 

Redaction  in  area  after  rupture,  per  centum  of  original  section 36lC 

Position  of  rapture 5". SO  outside  the  gauged  section 

Character  of  broken  surface fine  ailky 


i 


SQUARE   AND   FLAT   STEEL   WIRE. 

No.  4071. 

tf  arks,  No.  325. 

Sectional  area,  ''.0983x'^0986=:.0097  sqnare  inch. 

Gaaged  lengtb,  W. 
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1       Applied  loads. 

EloDiCAtioii 
per  inch. 

SnccemivQ 

elooffation 

p«r  mob. 

Permanent 
set. 

Saccesaive 

permanent 

set. 

Remarks. 

1    Toial. 

Per  »<raare 
iucJi. 

I  Funmds. 
48 

1           5.000 

Inch. 

0. 

.00077 
.00154 
.00232 
.00313 
.00417 
.00520 
.00545 
.00588 
.00625 
.00670 
.00718 
.UO708 
.0C845 
.00090 
.01225 
.02034 

Ineh. 
0. 

.00077 
.00077 
.00078 
.00081 
.00104 
.00103 
.00025 
.00043 
.00037 
.00045 
.OOU48 
.00050 
.00077 
.00145 
. 00285 
.00800 

Inek, 
0. 

Inch, 
0. 

Initial  load. 

ElaMic  limit. 
Tensile  Airenf^th. 

J.lp«        1             — -f  — — - 

582 

rw 

970 
1,164 
1,212 
1,261 
I.300 
1.358 
],406 
1,455 
l,503 
1.552 
1.60O 
1,649 

60,000 
80.000 
100,000 
120.000 
125,000 
130,000 
135,000 
140,000 
145.000 
150.000 
155^000 
160,000 
165.000 
170,000 

■ 

— 

*•"•""•••••• 

••••"•••••' 

* 

General  summary, 

TMiflile  stzwDIEtb  per  aqnsre  inch  of  orieinal  section IMonds..  170,  POO 

KUstie  limit  per  oonare inch  of  original  section ; tlo...  135,000 

KloDsation  per  inch  after mptoie inch..       .018 

ElooeaUoo  per  inch  under  strain  at  elastic  limi^ do...    .00625 

B«diM^4m  in  «re»  after  mptnre»  per  centum  of  original  section 34.0 

Pwitkm  of  nptore 5".80  outside  tbegaugeil  section 

Character  of  broken  surfaee iinesilky 

H.  Ex- 165 34 
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SQUARE  AND  FLAT  STEEL  WIEE. 


No.  4087. 

Marks,  No.  335. 

Sectional  area,  ''.OOaSx  ".0987 =.0097  square  inch. 

Gauged  length,  W. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
eloujratioD 
per  inch. 

Permanent 
set. 

Successive 

pomianeut 

sec 

Ilomarlcs. 

ToUl. 

Per  square 
iucb. 

Pounds. 

48 

104 

888 

582 

776 

,    970 

1,104 

1,  212 

1.261 

1, 3«»!» 

I,  .158 

1.400 

1,455 

1.503 

1, 652 

1,586 

Pounds. 

5^000 

20,000 

40.000 

60,000 

80,000 

100,000 

120,000 

125.000 

130,000 

135,  000 

140. 000 

145,  000 

l.*>0.  000 

155.  CHK) 

100.  0(H) 

163,500 

Imh. 

0. 

.00072 
.00151 
.00220 
.00805 
.00306 
.00515 
.00535 
.00575 
.00G18 
.00068 
.  007.W 
.OUhlS 
.01090 
.021 

Jneh. 

0. 

.00072 
.00079 
.00069 
.00083 
.00091 
.00119 
.00020 
.00040 
.00048 
.00070 
.00062 
.00085 
.00275 
.0101 

Inch, 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit 
Tensile  slrengtb. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  163,500 

Elastic  limit  per  sauare  inch  of  original  section do...  130,000 

Elongationperinon  after  rupture inch..        .016 

Elnnitatlon  per  inch  under  strain  at  elastic  limit do  ..    .00S75 

Reduction  in  area  after  rupture,  per  centum  of  original  section 89.2 

Position  of  rupture 1". 40  outside  the  gauged  section 

Character  of  broken  surface Une  aOkj 


i 


SQUAKE  AND  FLAT  STJEL  WIRE. 

No.  4088. 

Marks  ^N"©.  340.  * 

Sectional  area/''.0993  x  V'.0987  =  .0098  square  inch. 

Ganged  length,  10". 
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Applied  loads. 

Elongation 
l>eT  inch. 

SaccessiTe 

elongation 

per  inch. 

Permanent 
set. 

SncoeMire 

penoanont 

set. 

Remarks. 

ToUL 

PerMnare 
inch. 

1 

Pounds, 
49 
196 

Pound$. 

6.000 

20,000 

40,000 

60.000 

80,000 

100,000 

120,000 

125.000 

130.000 

135,000 

140.000 

145,000 

150,000 

155,000 

160.000 

165,000 

107.450 

Inch. 
0. 

.00080 
.00160 
.00242 
.00319 
.00413 
.00519 
.00542 
.00674 
.00610 
.00647 
.00700 
.00772 
.00878 
.01112 
.022 

Inch. 
0. 

.00080 
.00080 
.00082 
.00077 
.00094 
.00106 
.00023 
.00032 
.00036 
.00037 
.00053 
.00072 
.00106 
.00234 
.01088 

Ine?i. 
0. 

Inch, 
0. 

Initial  load. 

« 

Elafctiollmik 
Tensile  strength. 

302 

• 

568 

784 

OfiO 

1,178 
1    2*5 

1.274 
1.823 
1,372 
1,421 
1,470 
1,518 
1,668 
1,617 
1,641 

■ 

General  aumriMry. 

• 

Tenaile  sf  Tenjstti  per  square  inch  of  original  section pounds..  167, 4o0 

Slastle  liioit  per  square  inch  of  originalsection do....  140,000 

Elaneation  per  incti  after  rupture inch..        .028 

ElocuEAtion  per  inch  under  tttrain  at  elastic  limit do 00647 

Bednctlon  in  area  after  rapture,  per  ceo  tarn  of  original  section 43.0 

PottitioD  of  mpture 2'M6  inside  the  gauged  section 

of  broken  aorflMW fine  silky 


k 


n 
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SQUARE  AND  FLAT  STEEL  WIEE. 


*ro.  4089. 

Marks,  :No.  3G0. 

Sectional  area,  ".0987  x ''.0986=. 0097  square  inch. 

Gauged  length,  10'^ 


Applied  loads. 

EloBKation 
per  inch. 

Sacceaaive 

elongation 

per  inch. 

Permaoent 
aet. 

Snccesftive 

perraaaent 

«et. 

Bemarka. 

Total. 

Per  sonare 
incn. 

PoufuU. 

48 

194 

888 

682 

776 

970 

1,164 

1,212 

1.261 

1,309 

1,358 

1,406 

1.455 

1.503 

1,546 

Poum2«. 

6,000 

20.000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

130,000 

135.000 

140,000 

145,000 

150.000 

155.000 

169,380 

Jneh, 

0. 

.00079 
.OOIW 
.00235 
.00^29 
.00429 
.00562 
.00580 
.00638 
.00708 
.00777 
.00906 
.01062 
.017 

Inch. 

0. 

.00079 
.00080 
.00076 
.00094 
.00100 
.00133 
.00027 
.60019 
.00070 
.00069 
.00129 
.00156 
.00638 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
ElaaUc  limit 
Tensile  ftaren^h. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  159,^80 

Elastic  limit  per  sonare  inch  of  original  section  do...  125,000 

Elongation  per  incn  after  roptnre ^ inch..       .023 

Elongation  per  inch  nnder  strain  at  elastic  limit 00589 

Bedactiouio  area  after  ruptore,  per  centum  of  original  section 30.1 

Position  of  rupture 3".l  inside  the  ganged  section 

Character  of  orokon  snrfaoe lineailkj 


i 


SQUARE   AND   FLAT   STEEL   WIRE. 

No.  4090. 

Marks,  No.  365.  » 

Sectional  area,  ''.0988  x ''.0988=. 0098  square  inch. 

Gauged  length,  10''. 
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Applied  loada. 

£lon|S»tioii 
per  inch. 

Saccessive 

eloni^Mion 

per  inch. 

Permanent 
Bet. 

SnoceMive 

peramnent 

Bet. 

KemBTkB. 

ToUL 

Per  aqnare 
inob. 

P&tmds. 

49 

196 

393 

588 

781 

980 

1,176 

1,225 

1,274 

1.323 

1,372 

1,421 

1,470 

1,519 

1,568 

1,597 

Poundi, 

6,000 

20.000 

40.0UO 

60,000 

80. 600 

100.000 

120,000 

125,  UOO 

130,000 

135.000 

140,000 

145,000 

150.000 

155,000 

160,000 

162,960 

Inch, 

0. 

.00077 
.00156 
.00234 
.00321 
.00420 
.00544 
.00577 
.00613 
.00667 
.00727 
.00810 
.00932 
.01170 
.019 

Inch. 

0. 

.00077 
.00078 
.00079 
.00687 
.00099 
.00124 
.00033 
.00036 
.00054 
.00060 
.00083 
.00122 
.00288 
.00730 

Inch, 
0. 

Inch, 
0. 

TnitiAlload. 

ElMUcUmit 
Tensile  etrength. 

• 

General  eummary. 

TtfABiIe  strength  per  sqnAre  ineli  of  orijdDsl  section poonds..  162,960 

BIsstio  limit  per  saaare  inch  of  original  section do...  130,000 

SloDgation  per  inch  after  rnptnre inch..        .017 

Aongation  per  inch  under  strain  at  elastic  limit do...    .00618 

Seduction  in  area  after  rapt  are,  per  centnm  of  origiaid  section 49. 0 

Poeidon  ofmptTire ".75  outside  the  ganged  section 

Charaetorof  uoken  aarface ...fine  silky 


i 
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SQUARE   AKD   FLAT    STEEL   WJEE. 


No.  4091. 

Marks,  No.  3f70. 

Sectional  area,  ''.0996  x  ".0999 =.010  square  inch. 

Gauged  length,  lO''. 


Applied  loads. 

EloDfcation 
per  inch. 

SnoceRsive 

eluDfsatioD 

per  lucb. 

PermaDent 
Met. 

Saccemive 

pernianfiot 

set 

Keiuarka. 

Total. 

Per  Moare 
incn. 

Pound*. 

50 

200 

400 

600 

800 

1, 000 

1.200 

1,250 

1,300 

1,350 

.  1,400 

1,460 

1,500 

1,550 

1.600 

1,660 

1,700 

1,760 

PoufuU. 

6,000 

20.000 

40,IK)0 

60.000 

80.000 

100,000 

120, 000 

126. 000 

130.000 

135,000 

140.000 

145,000 

150.000 

155,000 

160,000 

165. 000 

170,000 

175,000 

Inch. 

0. 

.00088 
.00178 
.00*249 
.00338 
.00427 
.00520 
.00546 
.00672 
.00606 
.00636 
.00676 
.00728 
.00800 
.00^05 
.01000 
.01436 
.029 

Inch, 

0. 
.00088 
.00090 
.00071 
.00099 
.00089 
.00003 
.00025 
.00027 
.00033 
.00030 
.00040 
.00053 
.00072 
.00095 
.00105 
.00375 
.01405 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tenaile  strengtli. 

••» 

« 

General  summary. 

Tensile  strength  per  sqnareinch  of  orifflnal  section pounda..  175.000 

Elastic  limit  per  sqnareiuoh  of  original  section..... do...  145,000 

Elongation  per  incn  after  mpture inch..        .029 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00675 

Beduction  in  area  after  rapture,  per  centum  of  original  section 45.0 

Position  of  rupture 4".7  Inside  the  sauged  section 

Character  of  broken  sorfac* .........£ne,  silky 


SQUARE   AND   FLAT   STEEL    WIRE. 
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No.  4092. 

Marks,  l^o.  375. 

Sectioual  area,  ''.0995  x ''.0996=. 0099  sqaare  inch. 

Ganged  length,  10". 


.^.pplied  loftda. 

^Elonsmtion 
peruioh. 

Snccemlvo 

elonjifttioii 

I>er  inch. 

Pennanent 
set. 

Snoceesive 

pemiBDexit 

set. 

Bomarks. 

XotaL 

Per  Bonare 

iBGll. 

4» 

1*8 

398   H 

994 

192 

990 
1,188 
1.237 
1,287 
1,338 
1,388 
1,438 
1,488 
1,035 
1,584 
1,834 
1,883 
l,rJ3 
1,748 

round*. 

&000 

20,600 

40,000 

eo.ooo 

80.000 
100,000 
120.000 
125, 00» 
130.000 
135.000 
140,000 
145,000 
150,000 
155,000 
100,000 
106,000 
170,600 
175,000 
176,860 

Inch, 
0. 

.00081 
.00161 
.00241 
.00328 
.00418 
.00621 
.00547 
.00570 
.00607 
.00650 
.00687 
.00737 
.00810 
.00900 
.01036 
.01317 
.023 

Inch. 

0. 

.00081 
.00120 
.00080 
.00087 
.00090 
.00103 
.00026 
.00023 
.00037 
.00043 
.00037 
.00050 
.00073 
.00090 
.00135 
.00282 
.  00973 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit. 
Tensile  strongtb. 

...4........ 

4 

General  summary. 

Tensile  •irenc^h  per  sqaare  inch  of  original  section pounds..  176,360 

ISimatfc  limit  per  sqnareinch  of  original sociion do...  145,000 

'RtonAmtiflSk  per  inch  afterroprare inch..        .017 

vJoBsslionperineh  under  strain  at  elastic  limit do...    .006><7 

xffji^t^tlr^  in  Area  after  rapture,  percentam  of  original  section 46.5 

Portion  of  rupture ".  25  outside  the  ganged  section 

of  broken  aor&oe fine  silky 
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SQUARE  AND  FLAT  STEEL  WIBB. 


No.  4(f93. 

Marks,  No,  380. 

Sectional  area,  ".0992x."0980=.0097  square  inch.' 

Gauged  leup^th,  10'^ 


Applied  loads. 

£1nngation 
per  inch. 

Successire 

eloujEation 

per  incli. 

PermaQent 
set. 

SucGeftsivo 

permammt 

set. 

■ 

Semarks. 

ToUl. 

Per  Muare 
incD. 

Pound*. 

48 

195 

88S 

582 

776 

970 

1,164 

1, 212 

1.261 

1,800 

1,858 

1,406 

1.455 

1,503 

1.552 

1,696 

Pounds. 

5,000 

20.000 

40.000 

60.000 

80.000 

100,000 

120.000 

125.000 

130. 000 

135,000 

140.000 

14).  000 

150,000 

155,000 

160,000 

164,540 

Inch. 
0. 
.00078 
.00154 
.00220 
.00814 
.00404 
.005:4 
.00552 
.00587 
.00637 
.00687 
.06772 
.00920 
.01100 
.021 

Inch. 
0. 

.00073 
.00081 
.00075 
.00085 
.00090 
. 00120 
.00028 
.00035 
.00050 
.00050 
.00065 
.00148 
.00270 
.00910 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strpngih. 

f 

General  eummary, 

Tennile  strengtii  per  square  inch  of  original  section pounds..  164,540 

Elastic  limit  per  so nare  inch  of  originfluf  section do...  180,  OUO 

Klon^sation  per  Incn  after  ruptare inch..        .O.*? 

Elonpstion  per  inch  noder  strain  at  elastic  limit do...     .0it5S7 

Kediiction  in  area  after  rupture,  per  centum  of  origiDal  section 45.4 

PoMition  of  rupture T'.S  inside  the  gaoj^ed  soctiuu 

Character  of  urolien  surface fine  silky 


~J 


SQUARE  AND  FLAT  STEEL  WIRE, 
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:So.  4094, 
Marks,  ^o.  385. 

Sectional  area,  ",0985  x  ".0990  =  .0098  square  inch. 
Gauged  length,  10''. 


Applied  loAds. 

EloneatioD 
per  mch. 

Socceftsive 

eloDffalion 

per  iQoh. 

PermaneDt 
aet 

SucceMiive 

perinaiieot 

set. 

Remarka. 

Total. 

Pereqnare 
inch. 

Pounds. 

48 

196 

892 

588 

784 

980 

1.176 

1,225 

1.-274 

1.323 

1,372 

1,421 

1.479 

1.519 

1,568 

1.617 

1.652 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120.000 

125, 000 

130.000 

135.000 

140,000 

145.000 

150,000 

155,000 

160,000 

165,000 

168,570 

Inch. 

0. 

.00071 
.00148 
.00223 
.00305 
.00390 
.00494 
.00510 
.00540 
.00576 
.00607 
.00650 
.00710 
.00800 
.  01012 
.021 

Inch. 

0. 
.00071 
.00077 
.00075 
.0U082 
.00085 
.00104 
.00016 
.00030 
.00036 
.00031 
. 00043 
.00060 
.00090 
.00212 
.01088 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Klaatio  limit 
Tensile  strength. 

General  eummary. 

TeDjdle  atreniEth  per  aqnare  inch  of  original  aection ponnda..  108,570 

Xlaaiic  lidiit  per  aqnare  inch  of  originid  section do . . .  14 0, 000 

£Joii|Dation  per  inch  aflermpiore inch..       .024 

Sk>ngation  per  inch  nnder  atrain  at  elastic  limit do . . .    .  00607 

Rednctiom  In  area  after  rapture,  per  oentom  of  original  section 45.9 

Foeition  of  rupture ".45oatside  the  ganged  section 

Ch«noter  of  broken  tnzfiMse ^ fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4095. 
Marks,  Iso.  390. 

Sectional  area,  '^0993  x  ".0994  =  .0099  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  Tnch« 

Snooessive 

elongation 

per  inch. 

Permanent 
•et. 

SuccesaiTe 

permanent 

set. 

Remarka. 

TotAL 

Per  square 
incn. 

Pounds. 

49 

198 

398 

594 

792 

990 

1,188 

1,237 

1,287 

1,836 

1,386 

1,436 

1,485 

1,635 

1.684 

1,634 

1,688 

1,783 

1,745 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120.000 

125,000 

180,000 

185.000 

140,000 

145,000 

150,000* 

155,000 

160.000 

165,000 

170,000 

175.000 

178,260 

Inch. 

0. 

.00070 
.00140 
.00217 
.00297 
.00377 
.00460 
.00479 
.00502 
.00525 
.00550 
.00577 
.00617 

-.00657 
.00722 
.00850 
.01300 
.026 

Inch. 
0. 

.00070 
.00070 
.00077 
.00080 
.00080 
.00063 
.00019 
.00023 
.00023 
.00025 
.00027 
.00040 
.00040 
.00065 
.00128 
.00450 
.013 

Inch. 
0. 

Inch. 
0. 

Initlalload. 

Elastic  Umii. 
Tensile  strength. 

. 

1 

General  summary. 

Tensile  strenicth  per  square  inch  of  oricinal  section « poonds..  176.  ?60 

Elastic  limit  per  sqaareinch  of  original  section do...  145,000 

Elongation  per  inch  after  rupture. inch..        .020 

Elongation  per  inch  under  strain  at  elaatlc  limit do...    .00677 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.4 

Position  of  mptnre .3".l  outside  the  ganged  section 

Chaiaoter  of  broken  Burfiioe flue  ailky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4096. 

Marks,  395. 

Sectional  area,  ''.0995x^0987 =.0098  square  inch. 

Gauged  length,  10''. 
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.A.pplied  loAds. 

EloDKAtion 
p«r  inch. 

SaccMsive 

elonpttlon 

per  inch. 

Pennaoent 

Mt. 

Sacoomlve 

periuunent 

set. 

Remarlcs. 

XotaL 

PeTsqoBre 
incn. 

40 

190 

302 

588 

784 

980 

1,176 

1,225 

1.274 

1.3X3 

1,372 

1,421 

1   470 

Poundg. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

12^000 

180,000 

135.000 

140.000 

145.000 

150,000 

165.000 

160,000 

165,000 

167.980 

Inch. 
0. 

.000070 
.000148 
.000231 
.000310 
.000398 
.000498 
.000510 
.000558 
.00058R 
.000617 
.000067 
.000725 
.000845 
.001137 
.024 

Inch. 
0. 

.000070 
.000078 
.000063 
.000079 
.000088 
.000100 
.000017 
.000043 
.000030 
.000029 
.000050 
.000068 
.000120 
.000292 
.001263 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  stiiuigth. 

1   519 

•«••■•••«••■ 

1   568 

1  617 

I       1^646 

- 

General  summary. 

Tousle  strflnstlk  per  square  inch  ofori^nal  eeotion ponnda..  167.000 

EUfftle  limit  per  eanaro inch  of  origini^  aeoUon do...  110,  < 00 

ElooEatloa  per  incn  after  rapture inch..       .0'J2 

SloDKation  per  inch  onder  strain  at  elaatio  limit .* do...    .0uui7 

Beduction  in  area  after  rapture, per  centum  of  original  section 30.8 

PiKttioD  of  rapture ".70  outside  the  gauged  section 

Chaneterof  woken  aorflaoe fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4097. 

Marks,  No.  400. 

Seciional  area,  ''.0985  x ''.0988 =.0097  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

ElonfratioD 
per  inch. 

Siiccensive 

elonjiation 

per  inch. 

Permanent 
set. 

Socceeslve 

permanent 

set. 

Remarka. 

Total. 

Per  sqaare 
Inch. 

Foundt. 

48 

194 

888 

592 

776 

970 

1,164 

1.212 

1,261 

1,309 

1,358 

1,4U6 

1,455 

1,503 

1.652 

1,600 

1,649 

1,679 

4 

Pound*. 

5,000 

20,000 

40.000 

60,000 

80,000 

100, 000 

120,  OuO 

125, 000 

130,000 

135,000 

140,000 

145.000 

150, 000 

155.000 

160,000 

165,000 

170.000 

173.090 

Inch.    _ 

0. 

.00083 
.00160 
.  00247 
.00330 
.00422 
.00525 
.00548 
.00583 
.00625 
.00655 
.00710 
.00758 
.00847 
.00951 
.01160 
.020 

0. 
.00082 
.00078 
.00U87 
.00083 
.  00092 
.00103 
.00023 
.00035 
.00042 
.00030 
.00055 
.00018 
.00089 
.00104 
.00209 
.0084 

Incli. 
0. 

Inth, 
0. 

Initial  load. 

Elastic  limit 
Tensile  atrenj^. 

^ 

•  ■*•••  •W««»« 

, 

Tensile  strength  per  iqnare  inch  of  orisinal  section pounds..  173,060 

Slastio  limit  per  sqnat-e  inch  of  original  section do...  140.000 

Elongation  per  inch  after  rupture inch..        .022 

Elongation  per  inch  under  stiuinat  elastic  limit .do...    .00655 

Kedoction  in  area  after  rupture,  per  centum  of  original  section 42.* 

Position  of  rupture I'M  inside  the  ganged  sectiou 

Clutfaoterof  broken  snrfkee ^ .fine  siikj 


i 


SQUARE   AND   FLAT   STEEL   WIRE. 
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No.  4098. 

Marks,  405. 

Sectional  area,  ''.0994x".0993=.0099  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

Blon^stion 
per  inch. 

Sncccssive 

eloD^atiou 

per  inoli. 

Permanent 
set. 

Snooessive 

permanent 

set. 

Remarks. 

ToUL 

Per  square 
iooh. 

Fiounds. 

49 

198 

396 

S94 

792 

990 

1,188 

1,237 

1,287 

1,336 

1,886 

1,436 

1,4«5 

1,535 

1,684 

1,634 

1,683 

1.704 

Pwndt. 

5,000 

20.000 

40.000 

60,000 

80,000 

100,000 

120.000 

125,000 

130,000 

135,000 

140.000 

145.000 

150.000 

155,000 

160,000 

165.000 

170.000 

172,120 

Inch. 

0. 

.00071 
.00157 
.00240 
.00333 
.00433 
.00558 

'  .00587 
.00625 
.00672 
.00720 
.00782 
.00862 
.00967 
.01112 
.016 
.021 

Inch. 
0. 

.00071 
.00086 
.00083 
.00093 
.00100 
.00125 
.00029 
.00038 
.00047 
.00048 
.00062 
,00080 
.00105 
.00145 
.00488 
.005 

Inch, 
0. 

Inch. 
0. 

1 

Initial  load. 
Elastic  limit. 

Ten»ile  strenf^b. 

............ 

General  eummary. 


TVwurfUi  ■tmngth'^ier  aqnare  inch  of  original  section ponnds 

Bastic  limit  per  square  inch  of  origAalsection do. 

EtoogatioB  per  inon  after  raptnre inch 

BoDgatfofi  per  inch  under  strain  at  elastic  limit do. 

BedoctMMi  in  area  after  rupture,  per  centum  of  original  section . . 

Poaitiion  of  mptnre 4".5  inside  the  gauged  section 

Ghaactarof  nn>kensurllM3e.. fine  silky 


172.120 

130, 000 

.  0-21 

.  00<i;;5 

40.4 
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SQUARE  AND  FLAT  STEEL  WIEE. 


:So.  4099. 

Harks,  No.  410. 

Sectional  area,  ''.0997x''.0997=.0099  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  mch. 

Saocesaive 

elongation 

per  inch. 

Permanent 
set 

Successive 

periuanent 

set. 

Remarks. 

TotftL 

Per  souare 
inon. 

Pounds, 

49 

198 

396 

594 

792 

990 

1,188  . 

1,237 

1,287 

1,336 

1.886 

1.436 

1.4^5 

1,535 

1,584 

1,634 

1,683 

Poundi. 

6.000' 

20,000 

40.000 

60,000 

80,000 

100,000 

120.000 

126.000 

130,000 

135,000 

140,000 

146.000 

150,000 

165,000 

160,000 

165.000 

170,000 

Ineh. 

0. 

.00075 
.00153 
.00232 
.00319 
.00410 
.00527 
.00552 
.00590 
.00630 
.00680 
.00741 
.00822 
.00942 
.01165 
.017 
.030 

Inch. 
0. 

.00076 
.00078 
.06070 
.00087 
.00091 
.00117 
.00025 
.00038 
.00040 
.00050 
.00061 
.00081 
.00120 
.00223 
.00535 
.013 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strenflrth -per  square  inch  of  original  section pounils..  179,  roo 

Elastic  limit  per  sqaare  inch  of  original  section  do...  135,  OM 

Elongation  per  inch  after  rapture inch..        .024 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00630 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.4 

Position  of  rupture ^..3".2  inside  the  gRugfnl  section 

Character  of  broken  snrfiMe fine  silky 


SQUARE   AND   FLAT   STEEL   WIRE. 

^o.  4100. 

Sectional  area,  ".098Cx".0985=.0097  square  inch. 
Ganged  length,  10". 
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Applied  loAds. 

Elongatiou 
per  inch. 

Successive 

elouj^ation 

per  inch. 

Permanent 
set. 

SuocessiTe 

pennAuent 

set. 

Inch. 
0. 

Remarks. 

ToUl. 

Per  square 
incn. 

1 

J»o«iuftf. 

48 

Poundg. 

5,0iH) 

20,000 

40,000 

60,000 

80,000 

100. 000 

120,000 

125,000 

130,000 

135,000 

140.000 

145,  000 

150.000 

15.%  000 

160.000 

165,000 

170,000 

172,800 

Inch. 
0. 
.00077 
.00152 
.     .  00228 
.00308 
.00390 
.00478 
.00497 
.00527 
.00518 
.00577 
.00008 
.00648 
.00708 
.00825 
.01120 
.024 

Inch. 

0. 

.00077 
.00075 
.00076 
.000<H) 
.00082 
.00088 
.00019 
.00030 
. 00021 
.00020 
.00031 
.00040 
.00060 
.00117 
.00205 
.01280 

Inch, 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

1             388 

1              ^S2 

'             776 

970 

1,164 

J,  212 

1,261 

I,3«>9 

l,3f>8 

1.406 

1.456 

1.510 

1.55i 

1,649 

1        ••    tfj^ 

f**"**  ••-••■ 

i 

1 

-*»»"• 

General  eummarif, 

TefLftilc  stren^tb  per  square  inch  of  orieinal  section pounds..  172,800 

vi^itic  limits  per  square  inch  of  original  section do...  150,(00 

vfoDf At  ion  per  inon  after  rupture inch..        .017 

Elon^Atlon  per  inch  under  strain  at  elastic  limit .^ do...    .00648 

Rcdoetioa  in  are*  after  rupture,  per  oentuui  of  original  section 89.2 

pSoMition  of  rapture - 5"  outside  the  gauged  section 

ChMTWoter  of  broken  surflwe line  silky 


^. 
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SQUARE   AND   FLAT   STEEL   WIBE. 


No.  4101. 

Marks.  No.  420. 

Sectional  area,  ''.0996 x ".0092 =.0009  square  inch. 

Gauged  length,  10". 


Applied  loatld. 

Elonj(titioii 
per  inch. 

Snccessive 

elonfcation 

per  inch. 

Permanent 
set. 

Saocesaive 

permanent 

set. 

Semarks. 

Total. 

Per  sqaave 

IDCb. 

Poundt. 

49 

198 

396 

594 

792 

900 

1,188 

1,237 

1,287 

1.336 

1.386 

1,436 

1,485 

1,535 

1,584 

1,634 

1.671 

Poitnda. 

5.  UOO 

20.000 

40.000 

60,000 

80,000 

100,000 

120,  000 

125,000 

130,  000 

135,000 

140,  UOO 

145, 000 

150.000 

155,000 

160,000 

165,000 

168,790 

Inch, 
0. 

.00078 
.00154 
.00229 
.00321 
.00418 
.  00523 
.  00547 
.00580 
.00612 
.00654 
.00712 
.00797 
.00917 
.01195 
.020 

Inch. 

0. 

.00078 
.00076 
.00075 
.00092 
.00097 
.00105 
.00024 
.00033 
.00032 
.00042 
.00058 
.00085 
.00120 
.00278 
.00805 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  Umit 
Tensfle  strength. 

General  Bummary, 

Tensile  strength  per  square  inch  of  orletnal  section i, ]>onn(is. .    168. 790 

Ela-itlc  limit  per  annate  inch  of  original  section do...     140,  OCO 

Eioiijiatiou  per  incn  after  mptare inch . .         .  028 

Elongation  per  inch  nnderntrain  at  elastic  limit do...      .00634 

Ri^Uuctiou  in  arta  after  rupture,  per  centum  of  original  section : I '      8R.  4 

Position  of  rupture 4."85  inside  the  gauged  section 

Character  of  broken  surface Use  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  4102. 

Marks,  Ko.  425. 

Sectional  area,  ".0987x".01K)0=.0098  square  inch. 

Urauged  length,  10". 


Applied  loads.     . 

Eloiij^atioD 
per  iuch. 

SaocessiTo 

eloDgfttion 

per luoh. 

PermaneDt 
set. 

SnccesaiTe 

permanent 

set. 

Remarks. 

Total. 

Per  BciQare 
incli. 

106 

Pound*. 
5,000 

20.000 
40.000 
00,000 
{(0.000 
100,000 
120,000 
125.000 
130,000 
135,000 
140.  OiW 
143,  000 
150,000 
155.000 
100,000 
105,000 
100,590 

Inch. 
0. 

.00073 
.00150 
.    .00230 
.01316 
.00420 
.0U5:>0 
.00309 
.OOGOi 
. 00052 
.0«700 
.00771 
.00860 
.01000 
.01215 
.017 

Inch, 

0. 

.00073 
.00077 
.00080 
.00086 
.00104 
.00100 
.00040 
.00o:{3 
.00050 
.00048 
.00U71 
.0(1089 
.00140 
.mf2l5 
.00455 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  ndength. 

392 

&8a 

TR4 

980 
1     176 

1,2-*S 
1,2T* 
1.32» 
J.  372 
1.  42\ 
1,47© 
1.5IO 
1,568 
1,617 
1,662 

« 

• 

Tensile  strc>n|rth  per  sqnaro  inch  of  orifflnal  strength pounds..  109,500 

KlasHc  limtt  per  aouare  inch  of  orijclnal section , do...  130,060 

Klonis&iioii  per  inch  after  niptnro.. inch..        .027 

eiciDcation  per  inch  under  strain  at  elaatlb  limit do...    .00002 

KMiiictloD  in  «re»  after  ruptnro,  per  centum  of  origiu.il  section — '. 37.8 

PcwiUon  of  rupfire 3'\4  inside  tbo  gauged  section 

of  broken  surface , fine  silky 

H.  ISx.  165 35 
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SQUARE    AND   FLAT    STEEL    WIRE. 


No.  4105. 

Marks,  Ko.  440. 

Sectional  area,  'MOOlx ''.0998 =.010  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Elongatioii 
per  inch. 

SacoeMire 

elon^atioa 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

BeraarlcH. 

ToteL 

Per  Moare 
inch. 

Pounda. 

50 

200 

400 

600 

800 

1.000 

1.200 

1, 250 

1,»00 

1,350 

1,400 

1,450 

1,600 

1,550 

1,600 

1.050 

.    1,700 

1,748 

Poundt. 

5,000 

20,000 

40,000 

60,000 

80.000 

100.000 

120. 000 

125, 000 

130,  OOi) 

135,000 

140,000 

145,000 

150, 000 

155,000 

160,  000 

165, 000 

170,  000 

174,  800 

Inch. 
0. 

.00078 
.00161 
.00250 
. 0033 ) 
.00400 
.00191 
. 00510 
.00537 
.00571 
.00605 
.00642 
.00685 
.00735 
.00820 
.00941 
.01325 

Inch. 
0. 

.00078 
.00083 
.00  89 
.00075 
.00075 
.00091 
.OO'JIO 
.  00027 
.00034   ■ 
.00034 
.00" '37 
. 0OU43 
.00030 
.00085 
.00121 
.00381 

Inch, 
0. 

Inch. 
0. 

IniUalload. 

Elastic  limit 
Tensile  strenstb. 

i 

•  •«     •  • 

General  8umm<try. 


Tensile  strenf^tk  per  square  inch  of  oriff i nt^l  section , ponn ds . 

Elasticlimit  per  sauare  inch  of  original  section do.. 

Kloi) icat ion  pe(  inch  after  rupture inch . 

Etoiijcation  per  inch  under  strain  at  elastic  limit do. . 

Keduciionin  area  after  rupture,  per  centum  of  ori{;iiiul  nvction '. 

Position  of  rupture 3".l  insido  tho  gaugt^  s^'ciion 

Character  of  brolcensarlace.... • fluo  silky 


174.800 
145,000 

.on 

.00W2 
4'.*.  0 


SQUARE    AND   FI.AT   STEEL    WIRE. 
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No.  4106. 
Marks,  No.  445. 

Sect'oiial  urea,  ".09S6  x  ".0983  =  .0097  square  Inch, 
Ganged  length,  10''. 


Applied  loads. 

EIonjcatifiD 
per  inch. 

SnccesaiTO 

clonxAtion 

per  inob. 

Pernmnent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Pel  »qnar<» 
incb. 

Faunas. 
48 
194 
388 

776 

970 

1.164 

1,212 

1,261 

1,  :<uO 

1.3.«i« 
1,400 
1,45^ 
J.r.03 

i.ss-i 

1.600 

1,649 

/>o«nJ«. 

5,000 

20.000 

40.000 

60.000 

80.000 

100,000 

120,000 

125,000 

130,000 

135.000 

14<i,000 

145,000 

150,000 

155,000 

160,000 

165.000 

170.000 

Inch. 
0. 

.00078 
.00158 
.00265 
.00325 
.00425 
.00508 
.00530 
.00552 
.00592 
.00630 
.00668 
.00735 
.00807 
.  01050 
.01395 
.028 

Inch. 

a 

.00078 
.00080 
.00107 
.00060 
.00100 
.00083 
.00022 
. 00022 
.00040 
,00038 
.00038 
.00067 
. 00072 
.00243 
.oo:U5 
.00905 

Inch. 
0. 

Jneh. 

0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

>^ 

General  aiimmary. 

Teosfle  »tr«iiff^  P®^  square  inob  of  oriefnal  section  pounds..  170,000 

Hla^tio  limit  per  sanare  inch  of  original  section do  ..  145,000 

ElnseatioD  per  Inch  nfter  ruptare inch..        .02:1 

Klon'^tttion  p«r  ioeh  under  strain  at  elastic  limit do. . .    .  006(18 

KedoetJon  in  area  after  rupture,  per  centum  of  oi  iginal  section 39.2 

Pcmition  of  rupture ...3".0  inside  the  gauged  section 

ir  of  broken  snrfkoe fine  silky 


550  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4107. 
Marks,  No.  450. 

Sectional  area,  ''.0984x'^0986=.0097  sqnare  inch. 
Ganged  length,  10''. 


Applied  loads. 

E1on|;ation 
per  inch. 

SnccossiTe 

eloDgation 

per  inch. 

Permanent 
set 

Saccessire 

permanent 

set. 

Bemarka. 

TotaL 

Per  sqaare 
inon. 

Poundt. 

48 

104 

388 

582 

776 

070 

1,164 

.     1,212 

1,261 

1,800 

1,858 

1,406 

1,455 

1,503 

1,552 

1.606 

Poundt. 

5.000 

20.000 

40.000 

60,000 

80,000 

100,000 

120,000 

126,000 

130.000 

135,000 

140.000 

145,000 

150.000 

155.000 

160.000 

164,540 

Inch. 

0. 

.00077 
.00150 
.00*227 
.00322 
.00410 
.00530 
.00557 
.00587 
.  0O6.» 
.00672 
.00740 
.00880 
.01040 
.015 

Ineh. 

0. 

.006T7 
.00073 
.00077 
.00005 
.00088 
.00130 
.00027 
.00030 
.00045 
.00040 
.00068 
.00140 
.00160 
.00460 

Inch. 
0. 

Inch. 
0. 

Initialload. 

ElasUclfmit. 
Tensile  strength. 

- 

•  •  ••  ^-m  •••■•• 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orisinal  section ponnds..  164,640 

Elastic  limit  per  sqaare  inch  of  original  section.'. do...  130,000 

Elongation  per  inch  after  mpture inch..      0.010 

Blongatton  per  inch  under  strain  at  elastic  limit do...    .(M587 

Reductioninarefkafter  ruptare,  per  centom  of  original  section 38l2 

Posititin  of  mptnre 1".8  outside  the  ganged  aeetaoa 

Character  of  broken  aozf  ace fine  silky 


J 


SQUARE   AND   FLAT   STEEL   WIRE, 

No.  4108. 

Sectional  area,  ".l002x'MOOO=.010  square  inch. 
Gauged  length,  lU''. 
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Applied  loads. 

Elongation 
^r  iBOh. 

Saccessiye 

elongation 

per  inch. 

Permanent 
set. 

Sucoewive 

permanent 

set. 

Remarkn. 

Total 

Per8qii.are 
ioca. 

1             ^ 

Pound*. 

6,000 

20.000 

40.000 

60.000 

80.000 

100.000 

120,000 

125,000 

130.000 

135^000 

140.000 

145.000 

150.000 

155,000 

160,000 

165,000 

170.000 

175,000 

im.ooo 

Inch. 

0. 

.00080 
.00160 
.00242 
.00318 
.00403 
.00493 
.00508 
.00537 
.00502 
.00592 
.00622 
.00600 
.60700 
.00750 
.00817 
.00920 
.01168 
.020 

Inch. 

0. 
.00080 
.00080 
.  OOUKi 
.00070 
.00085 
.00089 
.00016 
.OOOJO 
.0J025 
.00030 
.00030 
.00038 
.00040 
.00050 
.00067 
.00103 
.00248 
.00832 

Inch, 

Inch, 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1           200 

1            400 

1         ooo 

mo 

1.OO0 
1   2O0 

l,2fi0 

1,300 

1,350 

1,400 

1,400 

l^fiOO 

1,S60 

1,©00 

1,«50 

l,7O0 

1.7SO 

1    tUM 

V  ^»                lA^  300 

J,  »»» 

General  sHmmary, 

T«aan«  stren^h  per  aqnare  inch  of  original  section ponnds..  183.300 

^iji^lc  liniit  per  aoaare inch  oforiginal  section do...  155,000 

Eloiiir>tk>ii  per  iDcnafter mptare inch..       .021 

FkmicAtioii  p«^  inch  under  strain  at  elastic  limit do...    .00700 

]^«li243tloB  in  are*  after  ruptnre,  per  centum  of  original  section 28.0 

Positian  of  rapture ; 4''.8  inside  the  ganged  section 

of  Dzoken  soifkoe. fine  silky 


Ik^ 


r^ 
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SQUARE  AND  FLAT  STEEL  WIEE. 


So.  4109. 

Marks,  No.  460. 

Sectional  area,  ".1002  x  ".0998 =.010  square  inch. 

Gauged  length,  10". 


Applied  loads. 

EloDj^ation 
per  iiich. 

Snccesnive 

eloDf^ation 

per  inch. 

Permanent 
seu 

SuooeMire 

permanent 

set. 

Bemarks. 

4 

Total. 

Per  square 
inoo. 

PoundM. 

50 

200 

400 

600 

800 

1,000 

1,200 

1.250 

1,300 

1,350 

1,400 

1.450 

1,500 

1,550 

1,600 

1,650 

1,70;) 

1,750 

1.788 

Pounds 

6,000 

20,000 

40,000 

60,000 

80.000 

100.  000 

120,000 

125,000 

130,000 

136,  OUO 

140,000 

115,000 

150,000 

155, 000 

160.000 

16.\  0<W 

170,000 

175. 000 

178.800 

Inch. 

.00080 
.00142 
.  Ov)230 
.  00 103 
.00388 
.  WJ467 
.0.1485 
.  00517 
.  00538 
.00567 
.00000 
.003:i5 

.omi8«) 

.  00740 
.00840 
, 01070 
'.022 

Ineh» 
0. 

.00080 
.00062 
.00088 
.0007a 
.0008-> 
.00071* 
.00018 
.00032 
.00021 
.00.129 
.  O00.{3 
.00U35 
.00045 
,00060 
.  OOHH) 
.00230 
.01130 

Inch. 
0. 

Inch, 
0. 

Initlalload. 

Elftstic  limit 
Tensile  strength. 

* 

, 

.....    |_      _. 

1 

•      a                  ••'      .......          .. 

I 

1 

f 

Gentral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  ITf.SOO 

EUjitic  limit  per  square  inch  of  original  section do...  ISC.  000 

Elouf^tion  per  inob  niter  rupture inch..        .9i8 

Klonj^ation  per4nch  under  strain  at  elastic  limit do...    »0m:(5 

Itednotlon  in  area  after  ruptare,  per  centum  of  original  section ^ 39. 0 

Position  of  ruptaie 3".  75 Inside  thogaage<l  Mcti  B 

Character  of  broken  smiaoe  • uneailij 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4110. 

Harks,  No.  465.  • 

Sectional  area,  'M003  x  'M005  =  .0101  square  inch. 

Ganged  length,  10'^ 
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Applied  loads. 

EloDj^tion 
per  inch. 

Sncccffsire 
elongation 
•  per  inch. 

Permanent 
aet. 

Sacoeasive 

permanent 

set 

Kemarka. 

TotaL 

Per  Minare 
inch. 

J*ounds. 

50 

202 

404 

6o6 

601) 

1,010 

1,212 

1.262 

1.313 

1,363 

1.414 

1.464 

1.515 

1,5C5 

1.616 

1  liS6 

Pounds. 

5,000 

20,000 

40,000 

60.000 

80,000 

100,000 

120,  OOO 

125, 000 

130.000 

135. 000 

140.000 

145,000 

150,000 

155.000 

160.000 

1(^,000 

Jneh. 
0. 

.00087 
.00158 
.00228 
.00314 
.00410 
.00518 
.  00M7 
.00560 
.00603 
.00652 
.00692 
.00743 
.00822 
.00960 
.01275 

Inch. 
0. 

.06087 
.00071 
.00070 
.00086 
.00096 
.00108 
.00019 
.00023 
.00043 
.00049 
.00040 
.  00051 
.00079 
.00138 
.00315 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

Blaatio  limit. 
Tensile  strength. 

1  710 

160, 310 

General  sitmmary, 

T«iuvlle' atreogrth  per  aqoaro  inch  of  original  fteclion pounds..  169,310 

Elaiilic  limit  per  sonare  inch  of  ori^nal  section do. ..  130,000 

Bloo^tion  pt-r  iiif-b  aft«i- rnptiire inch..        .011 

"KlaafM-tion  per  inch  under  strain  at  elastic  limit ■ do...    .00560 

Kedficiion  in  area  after  rupture,  per  centam  of  original  section 30.6 

Pufdtli'D  of  mptnre 4".  15  outside  tlie  gauge<l  section 

Clutf^Mster  of  broken  surface fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


,  No.  4111, 

Marks,  No.  470.  • 

Sectional  area,  ".1003x'M001=.010  square  inch. 
Gauged  length,  10", . 


Applied  Inado. 

Elonj^tion 
per  iDcli. 

SacceBsive 

elongation 

p«r  iuoh. 

Permanent 
set. 

SncceMire 

permanent 

set. 

ToUl. 

Per  sqnare 
inch. 

Pounds. 

50 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,300 

1,350 

1,400 

1,460 

1,500 

l.SiW 

1.600 

1,650 

Poundt. 

6.000 

20,000 

40,000 

60,000 

80,000 

100. 000 

120,000 

125. 000 

130,  OoO 

135,000 

140, 000 

145,000 

150,000 

155, 000 

160.000 

165,000 

Inch. 
0. 
.00072 
.00158 
.00228 
.00318 
.00412 
.00500 
.00520 
.00548 
.00500 
.00032 
.  006f 0 
.00758 
.00883 
.01350 
.024 

Inch. 
0. 
.00072 
.00080 
.0u076 
.00090 
.00004 
.00088 
.00020 
.00028 
.(•01)42 
.00012 
.00048 
.00078 
.00125 
.00107 
.01050 

Inch. 
0. 

IndL 
0. 

Initial  load. 

Blaatic  limit. 
Tenaile  strenjcth. 

General  summary. 

Tensile  stTenfjrth  per  eqnare  inob  of  original  section poands..  165^000 

Elastic  limit  per  sqaaro  inch  of  original  section do...  130. 000 

Elongation  per  incn  after  ruptnre inch..       .016 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00SI8 

Redaction  in  area  after  mpture,  per  centum  of  original  section    30.0 

Position  of  rupture 2'M  outside  the  gauged  section 

Character  of  hroken  surface i fine  silky 


SQUARE   AND  FLAT  STEEL   WIRE. 
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No.  4112. 

Marks,  No.  476. 

Sectional  area,  'MOOl  x ''.0090=:.eiO  square  inch. 

Gaoled  length,  W. 


Applied  loads. 


TotaL 


SO 
4<W 


1.0OO 
L.20O 
l,250 
l,300 
1,350 
1,400 
1.4SO 
1,600 
1.550 

i,«oo 

1/ 


Per  sanare 
iDca. 


J*ioundt. 

&,000 
30,000 
40,000 

eo,ooo 

80,000 
100,000 
ISO.  000 
123»000 
130,000 
135,000 
140.000 
145.  000 
150,000 
155,000 
ICO,  000 
165,000 
16fi^900 


Elongation 
periDch. 


Inch. 

0. 

.00070 
.00152 
.00232 
.00320 
.00403 
.00520 
.00640 
.00570 
.00008 
.00047 

.ooe&H 

.00755 
.00813 
.01010 
.01485 


elongation 
per  inch. 


Inch. 
0. 

.00070 
.00082 
.00080 
.00088 
.00083 
.00117 
.00020 
.00030 
.00038 
.00030 
.00046 
.00002 
.00088 
.00167 
.00475 


Permanent 
set 


Inch, 
.0 


SacceAsire 
permanent 

Mt. 


Inch, 


0. 


Reroarka. 


Initial  kMd. 


Elastic  limit 


Tensile  strength. 


General  summary, 

ToBvil*  «tc«nstl&  per  square  Inch  of  original  section pounds..  168,900 

KUatic  liml^ PC  •qaareinohof  original  section do...  140,000 

Xloacatioii  porinch  after  rupture inch..        .021 

Kkmzation  per  in  oh  under  strain  at  elastic  limit do...    .00647 

Radiietloi&  in  are*  after  rupture,  per  centum  of  original  section 81.0 

poaiUoiiof  roptare...... 4"  inside  the  gauged  aectjpn 

'^  of  Ivoken  ■uiflMie fine  silky 
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SQUARE  AND  PLAT  STEEL  WIRE. 


'So.  4113. 

Marks,  No.  480. 

Sectional  area,  ".0999  x  ".0996 =.010  square  inch. 

Gauged  length,  10". 


Applied  load^. 

Elongation 
per  inob. 

Saocesslve 

elonpatinm 

per  inch. 

Permanent 
set. 

Saccesfiive 

Remarks. 

Total. 

Per  square 
inoli. 

permanent 
set 

Poundi. 

50 

200 

400 

600 

800 

1,000 

1.200 

1,250 

1.300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1.650 

1,700 

1,742 

Pouf%dM, 

5.000 

20.000 

40,000 

60,000 

80,000 

100.000 

120,000 

125, 000 

130,000 

135. 000 

140, 000 

145,000 

150,000 

155, 000 

160,000 

105, 000 

170,000 

174,200 

Inch. 
0. 

.00078  ' 
.00163 
.00233 
.00318 
.00398 
.00498 
.00527 
.00550 
.00587 
.00613 
.00655 
.  00695 
.00738 
.00810 
.00950 
.01350 

Inch. 

0. 
.00078 
.00075 
.00080 
.00085 
.00080 
.00100 
.00029 
.00023 
.00037 
.00026 
.00042 
.00040 
.00043 
.  011072 
.00140 
.00400 

liiCh. 

0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Teuaile  strenf^th. 

....  .... 

General  summarif, 

Tenitile  atrengtb  per  square  inch  of  original  section poands..  174,280 

Blastio  limit  per  sqaare  inch  of  original  section do...  140,006 

Elongation  per  incb  after  rupture iQcb..        0.31 

Elongation  per  incb  under  strain  at  elastic  limit. do...    .00613 

Keduction  in  area  after  rupture,  per  centum  of  original  si-ction 34.0 

Position  of  rupture 3".6  inside  tbe  ganged  section 

Cbaraoter  of  broken  surface fins  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4114, 

Marks  No,  485. 

Sectiooal  area,  ".0994  x  ".0989  =  .0098  square  inch. 

Gauged  leugtb,  10". 
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1        Applied  loads. 

Elongation 
per  inch. 

Sncoessive 

elouffotlon 

per  Inch. 

Permanent 
set. 

Saecessive 

permanent 

set. 

Kemavks. 

1    T«>ta2. 

Per  AaaETe 
inob. 

1  J^oundm. 

49 

190 

392 

A88 

784 

9BO 

1,176 

1,225 

1,274 

1.31S 

1,372 

1.4JI 

1,470 

1,519 

1,5458 

1,617 

1,6«6 

l,'i02 

I^oundt, 

5.000 

20,000 

40,000 

eo.ooo 

80,000 
100,000 
120,000 
125,000 
130,000 
135,000 
140.000 
145,000 
150,000 
155.000 
160,000 
165,000 
170,000 
173,670 

Inek. 

.0 

.00072 

.00148 

.00227 

.00302 

.00382 

.00482 

.00505 

.00528 

.00568 

.00600 

.00635 

.00683 

.00768 

.00605 

.01203 

.023 

Inch. 
.0 

.00072 
. 00076 
.00070 
.00075 
.00080 
.00100 
.00023 
.00023 
.00040 
.00032 
.00035 
.00048 
.00085 
.00127 
.00308 
.01007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary, 

TeiiJftile  stren^tb  per  square  inch  of  original  section ponnds..  173,670 

Kla««tic  limit  per  sqnare  inch  of  original  section do...  145,  JOO 

£laDf»tton  P®*"  "'*'"  aflerrnplure inch..        .021 

KioD^ation  p«r  inch  nnder  strain  at  elastic  limit do. . .    .  00635 

liLMfaetloit  in  area  aft«r  mptnre.  per  oentam  of  original  section 39.8 

position  of  rapture S''.?  onlsido  the  ganged  section 

Cbaraeter  of  brokm  larftoe fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4115. 

Marks,  No.  490. 

Sectional  area,  ''.0993 x. 0997 =.0099  square  inch. 

Gauged  length,  10". 




Applied  loads. 

EIoneatioD 
per  Inch. 

Sacoesaive 

elougation 

per  iocb. 

Permanent 
aet. 

Sncoeaaire 

permanent 

aet. 

Komarka. 

ToUl. 

Per  sauare 
inoD. 

Pounda. 

4» 

IQ") 

396 

694 

792 

1.1S8 

1, 237 

1, 287 

1,336 

1,386 

1,436 

1, 485 

1,535 

1,584 

1.634 

l,6ri3 

1,730 

Pounda. 

5,000 

20,000 

40,000 

00,000 

80.000 

120.000 

125,000 

180,000 

135,000 

140.000 

145,000 

160.000 

155. 000 

160,000 

165. 000 

170,000 

174,760 

Inch, 
0. 

.00077 
.00162 
.00247 
.00382 
.00530 
.00550 
.00678 
.00618 
.00660 
.00717 
.00767 
.00825 
.00937 
.01139 
.01426 

Inch, 

0. 

.00077 
.00085 
.00085 
.00066 
.00098 
.00020 
100028 
.00040 
.00042 
.00057 
.0U050 
.00058 
.00112 
.00193 
.00295 

Jneh, 
0. 

0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

""• t 

General  summaiif. 

Tensile  strenf^th  per  sqoare  inch  of  orl)rtnalseoti>n ponnda..  174,750 

Elastic  limit  per  square  inch  of  original  section do  ..  135,i<00 

Elongation  per  inch  after  rupture inch . .       .020 

Elongaiion  p«'r  inch  under  strain  at  clastic  limit ., do...    .00618 

Koduction  in  area  after  rupture,  per  centum  of  original  section 40.4 

Position  of  rupture S''.65  inside  the  gauged  arction 

Character  of  broken  surface.... fineaiiky 


8QUAHE  AND  FLAT  8T££L  WIRE. 

No.  4116. 
Marks,  No.  4d5. 

Sectional  area,  'M000x'M000=:.010  sqaare  inch. 
Oaaged  length,  KF'. 
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i        Applied  UMds. 

Eloosation 
per  moh. 

• 

Sacoessive 

eloD£Rtioa 

permoh. 

Permanent 
eet. 

Suooeasivo 

permanent 

aet. 

Remarks. 

Total. 

Per  aquare 
inca. 

GO* 

aoo 

400 

ooo 

80O 
1,000 

i,aoo 

1.260 
1.300 
1,360 
1.400 
1,450 
U500 
1,55C 
1,000 
1.04i 

rovndi. 

S^OOO 

26,000 

40,000 

60.000 

80,000 

100,000 

120,000 

125,000 

180,000 

135,000 

140,000 

145,000 

150.000 

155.000 

160,000 

164.100 

Inch. 
0. 

.00076 
.00155 
.00248 
.00328 
.00450 
.00567 
.00585 
.00620 
.00662 
.00715 
.00785 
.00800 
.01075 
.01507 

Inch. 

.0 

.00076 
.00070 
.00093 
.00080 
.00122 
.00117 
.00018 
.00035 
.00042 
.00053 
.00070 
.00105 
.00185 
.00432 

Inch. 
0. 

Inch. 
0. 

InitiallMd. 

Slaatio  limit. 
Tenaile  etrength. 

• 

General  summary, 

,  AtrenfTtli  per  aqnare  inch  of  original  section ponods..  164,100 

limit  per  Baaare  inoh  of  original  aeoUon do....  135,000 

>i&  per  inon  after  rapture inch..        .014 

»n  per  iAOh  nnder  atrain  at  elastic  limit do 00663 

"St/S^Sto/tnk  in  area  after  mptare,  percentam  of  of  iginal  section 38.0 

p^ieitiaii  oT  ruptare V'.t  outside  the  ganged  section 

fjlhacacier  of  broken  soriiMM finodilky 


n 
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SQUARE  AND  FLAT  STEEL  WIUE. 


No.  4117. 

Marks,  No.  500. 

Sectional  area,  ".0997  x  ".0997 =.0099  square  inch. 

Gauged  length,  10". 


Applied  loncltt. 

Eloncatiou 
per  iDch. 

Siicceftftive 

clou^ation 

per  incb. 

Permanent 
set. 

Uiicc'CBHive 

permanent 

set. 

Remnrks. 

ToUl. 

Per  BQuare 
iucn. 

Pound*. 

49 

198 

390 

594 

792 

990 

1,188 

1.237 

1,287 

1,  .3:i6 

1,380 

l,4:i6 

1.483 

1,  533 

1.584 

•    l,63t 

1.683 

1,733 

1,703 

PountU. 

5,0iJ0 

20. 000 

40,000 

60,  OOO 

80,(;00 

100. 000 

120,000 

125.000 

130,000 

135,  000 

140,  WO 

145,<KtO 

150.000 

1£5,  OC  0 

ICO.  000 

165.000 

170,  000 

176.000 

178, 080 

Inch. 
0. 

.00073 
.00159 
.00234 
.00322 
.  00408 
.00502 
.00527 
.00550 
. 00578 
.OU4HI8 
.00612 
.  00082 
.007.18 
.OOHOri 
.00910 
.01110 
.018 

Jneh. 
0. 

.00073 
•  .00086 
.00075 
.00088 
.00086 
.00004 
.00025 
.00023 
.000:'8 
.00030 
.OIKKU 
.00040 
.000:16 
.00070 
.00102 
.00200 
.0069 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit 
Tensile  Btrength. 

General  summary. 

Tensile  Btrength  per  square  i^j^h  of  original  section ponnda..  178,080 

Elastic  limit  per  sqaaro  inch  of  original  section  .do...  145,0il0 

Elongation  per  inch  after  rupture inch..        .023 

Elongation  i>or  inch  under  str.iin  at  elastic  limit do...    .006t2 

Keduction  in  an*a  after  rupture,  per  centum  of  original  seciion 41.4 

Position  of  rupture 4'M  inside  the  gauged  sectinn 

Charabtier  of  brokcOi  snrfkob fljte  silky 


SQUARE    AND    FLAT   STEEL   WIRE, 
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No.  4118. 

Marks,  No.  505. 

Sectional  area,  ".0996  x'MOOO=. 010  square  inch. 

Ganged  length,  10". 


Applied  loads. 


Total. 


Poundt. 

50 

200 

400 

MM 

800 

1«<MM) 

1.200 

1,2S0 

1,300 

1.350 

1,400 

lp450 

1,500 

1,550 
1,600 
1,6S0 
1,700 
1.750 
1,800 


Per  square 
inch. 


I 


P<nmd», 

5,000 

20,000 

40.000 

00,000 

80.000 

100,000 

120,000 

125,000 

130.000 

135.000 

140,000 

145.000 

180,000 

155,000 

100,000 

165,000 

170,000 

175,000 

180,000 


Elongation 
per  io(^. 


Inch. 

0. 

.00079 
.00182 
.00239 
.00315 
.00415 
.00502 
.00527 
.00650 
.00577 
.00609 
.00642 
.00683 
.00727 
.00787 
.00866 
.01017 
.014 
.020 


SocoessiTe 

elongation 

per  mcli. 


0. 

.00070 
.00083 
.00077 
.00076 
.00100 
.00087 
.00025 
.00023 
.00027 
.00032 
.00033 
.00041 
.00044 
.00060 
.00170 
.00151 
.00383 
.006 


Permanent 
net. 


Sucoecsive 

'  permanent 

set. 


Remarks. 


Inch, 
0. 


Inch. 
0. 


InitUl  load. 


Elastic  limit. 


Tensile  strength. 


General  aummary, 

Tesuofle  atreogth  per  square  inch  of  original  section poands..  180,000 

BlABtJe  limit  per  sqaare  Inch  of  original  section do...  145, 000 

SloDjCAtion  per  iucu  after  rapture inch..        .011 

Skwgatioo  per  inch  under  strain  at  elastic  limit do...    .00642 

Bedoction  in  area  after  rupture,  por  ceutum  of  original  section 41.0 

PoaitJoD  of  rapture 3".  4  outside  the  ganged  section 

Cbancterof  broken  surface fine  silky 

H.  Ex.  166 36 
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SQUARE  AND  FLAT  STEEL  WIRE, 


No.  4119. 

Marks,  No.  510. 

Sectional  area,  ".1000  x  ".1000  =  .010  square  inch. 

Gauged  length,  10". 


▲ppliod  loads. 

EloDKatioa 
per  inch. 

SacoeuWe 

elongation 

per  inch. 

Permanent 
set 

Snocessive 

permaoent 

set. 

Remarks. 

Total. 

Per  raaare 

iDCll. 

Poundt. 

50 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,800 

1,350 

1,400 

1,450 

1,600 

1,560 

1,800 

1,660 

1,700 

1,760 

1,784 

Poundt, 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125^000 

180,000 

185,000 

140,000 

145,000 

150,000 

165,000 

160,000 

166.000 

170.000 

175,000 

178,400 

Inch. 

a 

.00076 

.00160 

.00224 

.00822 

.00887 

.00486 

.00525 

.00646 

.00564 

.00580 

.00622 

.00665 

.00720 

.00701 

.00860 

.016 

.024 

Inch, 
0. 

.00076 
.00015 
.00074 
.00088 
.00075 
.00088 
.00030 
.00020 
.00018 
.00026 
.00032 
.00043 
.00055 
.00071 
.00150 
.00550 
.008 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  streogth. 

General  iummary. 

Tensile  strength  per  sqaare  inch  of  orifftnal  section pounds..  178,400 

Slaatic limit  per  square  inch  of  original  section do...  145)000 

Elongation  perinea  after roptnre inch..       .081 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00i32 

Reduction  in  area  after  rapture,  per  centum  of  original  section 48.0 

Position  of  rapture 2"  inside  Uie  ganged  section 

Character  of  broken  sarfkoe flue  aUky 


SQUARE  AND  FLAT  STEEL  WIBB. 

No.  4120. 

Marks,  No.  515. 

Sectional  area,  ''.0982x'^0986=.0097  squaie  inch. 

Ganged  length,  10". 
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Applittd  loads. 

ElonsaUoD 
per  ioch. 

SacoeMive 

elonfTAtion 

p«r  iuoh. 

Permaaent 
set. 

SaocdMive 

penoanent 

■et. 

Remarks. 

ToUl. 

Per  muare 
inch. 

PottiMb. 

48 

194 

388 

582 

776 

970 

1,164 

1,212 

1,261 

1,309 

1,358 

1,406 

1.455 

1,503 

1.552 

1.600 

1,649 

1,697 

1,74C 

Poundt, 

5.000 

20.000 

40,000 

60,0011 

80,000 

100,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

Inch. 
0. 

.ooon 

.00152 
.00237 
.00322 
.00412 
.00515 
.00535 
.00564 
.00608 
.00680 
.00677 
.00719 
.00787 
.00853 
.00988 
.01100 

0. 

.00077 
.00075 
.00085 
.00085 
.00090 
.00103 
.00020 
.00029 
.00044 
.00022 
.00047 
.00042 
.00068 
.00066 
.00138 
.00204 
.0061 
.010 

• 

Indi. 
0. 

Ineh. 
0. 

Initial  load. 

Blastio  limit. 
Tensile  strength. 

•••••• 

175,000    1        .018 
180, 000            .028 

1 

General  summary. 

Tensile  strengtli  per  square  ineh  of  original  section poands..  180,000 

Rlastiti  limit  per  so  iiare  inch  of  originuseotion do...  150,000 

Son^ation  per  Inch  after  rapture inch..        .020 

£loDgHlioB  per  inch  under  mrain  at  elaslio  limit do...    .00719 

Ke«luction  in  area  after  rupture,  per  centum  of  original  section 87.1 

FiMiUon  of  ruptui  e  2".3  outside  the  gauged  section 

Character  of  broJ&eu  surlaoe fine  silky 
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SQUARE  AND  FLAT  STEEL  WIBE. 


No.  412L 

Marks,  No.  520. 

SectioDal  area,  ".0096  x  ".1000 =.010  square  inch. 

Gauged  length,  10". 


Applied  loadfi. 

aqtii 
inch. 


Pound*. 

50 

200 

400 

600 

800 

1,000 

1,200 

1,2M 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 


Per  aqtiare 


Poundt. 

5,000 

20,000 

40,000 

60.000 

80.000 

100,000 

120,000 

125,000 

130,000 

135,000 

140.000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175, 000 


EloDfation 
per  Inch. 


Inch, 
0. 
.00076 
.  00158 
.00236 
.00322 
.00392 
.00461 
. 00501 
.00531 
.00567 
.00592 
.  00627 
.00666 
.  WlOb 
.00778 
.00878 
.01170 
.022 


Snocestive 

eloDjtatlon 

per  inch. 


Inch. 
0. 

.  0007!» 
. 0OOA3 
. 00080 
.0U084 
. 00070 
.00089 
.00020 
.U0U30 
.00026 
.  (K)035 
.  OdU.tS 
.000o3 
.00015 
.000"3 
.00100 
. 00292 
.0103 


Permanent 

set. 


Inch. 


0. 


Sacoesaive 

permanent 

Bet. 


Remarks. 


iTUh. 

0.  !  InitUl  load. 


Blaatio  limit. 


Tensile  streDgtli. 


General  summary. 

Tensile  strength  per  square  Inch  of  original  »eolion pounds..  175,000 

Elasliclimit  per  square  inch  of  oiiKinal  section do...  150,000 

Blongatiou  per  incli  after  rupture inch..        .013 

EIotiKstion  per  Inch  under  strain  at  vlnstic  limit do...    .00860 

Reduction  in  area  aft«r rupture,  prr  centum  of  orifpiml  section il.O 

Position  of  rupture 4".3ont«ide  tlie  gauged  section 

Character  of  broken  surface......... fine  ailky 


SQUARE  AND  FLAT  STEEL  WIRE, 

No.  4129. 
Marks,  No.  525. 

Sectional  area,  '^0986x ''.0989 =.0098  squaro  inch. 
Ganged  length,  10". 
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Applied  loads. 

Elongation 
peruiob. 

SnccesBive 

elongation 

perioch. 

Pennanent 
set. 

SacoessiTe 

pennanent 

aet. 

Kemarks. 

Total. 

Per  aauaro 
iucli. 

FoiufndM. 
49 
196 
382 
688 
784 

1,176 
1,226 
1.274 
1,323 
1,3T2 
1,421 
1,476 
1.51© 
l,5ffj 
1,617 
1,651 
t 

P0ttfUf«. 

5,000 

20.000 

40.000 

80.000 

80,000 

100,000 

120,000 

125,000 

130.000 

135. 000 

140,000 

145.000 

150,000 

155.000 

160,000 

1(»5.000 

168, 470 

/fi«A. 
0. 

.00073 
.00168 
.00250 
.00311 
.00122 
.00500 
.00530 
.00552 
.00578 
.00617 
.00682 
.00727 
.00838 
.00970 
.01235 

Inch. 

0. 

.00073 
.00095 
.00082 
.00061 
.00111 
.00078 
.00030 
.00022 
.00026 
.00039 
.00065 
.00045 
.00111 
.00132 
.00265 

0. 

0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

•  •••••  •••••• 

1 

General  summary. 

Tonsil*  ■^''^'^'^  per  square  inch  of  original  section .pounds..  168,470 

Sla«tic  limit  per  sqtiM^  inch  of  originu  section do...  140,000 

Rloii2»tion  p^r  inch  after  mptare inch..        .007 

Rl0Dff»tioii  per  inch  under  strain  at  elastic  limit do...    .00617 

Redaction  in  AX^c^  a'^®^ 'op^u^* P®^  oei^^iQ  of  oi^S^iiod  section 37.8 

Position  of  rapture 5''.2  outside  the  gauged  section 

of  broken  snrfiace fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4130. 

Marks  No.  535. 

Sectional  area,  ''.0998  x  ''.0993  =  .0099  square  inch. 

Gaap^ed  leDgtb,  10". 


Applied  lottdB. 

■ 

EloDgation 
per iDoh. 

SncOMsive 

PermAnent 
set. 

SaooeHlTo 

permanent 

set. 

Bemarks. 

Total. 

Persqnare 
inoii. 

eloDfcation 
per  iDob. 

Pounda. 

49 

198 

896 

594 

792 

990 

1.188 

1.237 

1,287 

1.336 

1.386 

1.436 

1.485 

1.535 

1,584 

1.634 

1,688 

1,730 

Poundt. 

5.000 

20,000 

40.000 

60,000 

80.000 

100.000 

120,000 

125.000 

130.000 

135,000 

140.000 

145,000 

150,000 

155,000 

160.000 

165,000 

170, 000 

174, 750 

Inch. 
0. 

.00075 
.00165 
.00245 
.00312 
.00107 
.00485 
.00495 
.00512 
.00547 
.00575 
.00597 
.00619 
.00Gb*9 
.00737 
.00842 
.00922 

Jneh. 

0. 
.00075 
.00090 
.00080 
.00067 
.00095 
.00078 
.00010 
.00017 
.00036 
.00028 
.00022 
.00042 
.00030 
.00068   H 
.00105 
.00080 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

. 

,,-1 .,,,,, ..... . 

1 

1 
1 

1 
1 

'\ ^] 

Tensile  strength. 

1 
1 

1 

General  aummarp. 

Tensile  strength  persqnare  inch  of  original  section ponnds..  174*  750 

Elastic  limit  per  square  inch  of  original  section do 155,000 

Elongation  per  nch  aftermptnre inhc.        .023 

Elongation  per  inch  nndersirain  at  olantic  limit do 00669 

Redaction  in  area  after  rupture,  per  cen t noi  of  original  section 43. 4 

Position  of  rupture 3". 8  inside  the  gauged  section 

Character  of  broken  surfaoe llneailky 
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SQUARE   AND   FLAT   STEEL   WIRE. 
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No.  4131. 

Marks,  No.  540. 

Sectional  area,  ''.0984  x ''.0983 =.0097  sqaare  inch. 

Gaoged  length,  10". 


▲l»ldied  loads. 

per  inch. 

SaooeesiTe 

eloDfCRtfoa 

perlncb. 

PennaneBt 

set. 

SaocessiTe 

permanent 

set. 

Remarks. 

ToteL 

Per  Boiuire 
incn. 

P9wndt. 

48 

194 

888 

583 

778 

970 

1.164 

1,212 

1,381 

1.808 
1,858 
1,408 
1,455 
1,603 
1,562 
1,860 
1,649 
1,«W 
1.748 
1,794 
1,838 

PoandM. 

6.000 

20.000 

40,000 

60,000 

80,000 

100.000 

120,000 

125.000 

130.000 

135,000 

140,000 

145.000 

150,000 

155,000 

160,000 

165.000 

170,000 

175.009 

180.000 

185.000 

189,2a) 

Inch, 

0. 

.O007'» 
.00160 
.00247 
.00338 
.00422 
.004&'i 
.005)0 
.00540 
.00560 
.   .00590 
.OOG-JO 
.0066J 
.00680 
.00738 
.00782 
.00840 
.00938 
.013 
.019 

Inch, 
0. 
.00076 
.00093 
.00078 
.00081 
.00094 
.00063 
,00031 
.00024 
.00026 
.00024 
.00030 
.04)042 
.00018 
.00058 
.00044 
.00058 
.00098 
.00.162 
.006 

0. 

Inch. 

0. 

Initial  load. 

Elastio  limit 

* 

Tensile  strength. 

* 

General  »ummarif» 

Tensile  strength  per  square  inch  oforislnal  section .....I>onnds..  188,280 

Slaatie  limit  per  square  inch  of  orlginsl section do  ..  156,000 

KloDgaUon  per  incn  after  mptare • Inch..       .016 

Kkmgation  per  inch  nnder  strain  at  elastio  limit .do...    .00680 

KedoctloB  in  area  after  mptaroi  per  centum  of  original  section 82.0 

Poaitlon  of  mptore 8".7  ontside' the  ganged  section 

Dter  of  broken  sorfiua line  silky 
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SQUARE  AND  FLAT  STEEL  WIBE. 


BTo.  4132. 

Mark9,  No.  545. 

Sectional  area,  ".0990  x  ".0991  =  .0098  square  inch. 

Gauged  length,  10", 


Appliirl  loads. 

1 

Eloti  potion 
per  iucb. 

Su^sewive 

elonffatiou 

perinch. 

PemiAiifint 

Sticcesnivo 

Bemarks. 

Total. 

Per  squnre 
inch. 

Bet. 

perinaDeat 
aet. 

Pounds. 

49 

196 

392 

588 

784 

980 

1,176 

1,225 

1,274 

1,323 

1.372 

1,421 

1,470 

1,  519 

1,568 

1,617 

1,660 

Pounds. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

180,000 

136.000 

140,000 

145,000 

150,000 

165,000 

160,000 

165,000 

169,800 

Inch. 
0. 

.00081 
.00169 
.00262 
.00345 
.00430 
.00526 
.00545 
. 00570 
.00605 
.00642 
.00688 
.00748 
.00845 
.01050 
.017 

Inch. 
0. 

.00081 
.00088 
.00008 
.00083 
.00085 
.00006 
.00010 
.00025 
.00036 
.00037 
.00046 
.00060 
.00007 
.00205 
.00650 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

'" 

' 

» 

1 

1 

1 

General  summary .  , 

Tensile  strength  per  sqnaro  inch  of  original  section pounds..  160,390 

Elastic  limit  per  Bquare  inch  of  originu  section do...  140,006 

Elongation  per  inch  after  rupture , Inch..        .021 

Elongation  perinch  under  strain  at  elastic  limit — ^ '. do...    .00642 

Itoduction  in  area  after  rupture,  per  centum  of  original  section 39.8 

Position  of  rapture ".5  outside  the  ganged  section 

Cliaracterof  broken  sar£aoe...^ fine  ailkj 


A 


SQUARE   AND   FLAT   STEEL   WIHE. 
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No.  4133. 

Marks,  No.  '550. 

Sectional  area,  ''.0985x'^0988=.0098  square  inch. 

Gangred  length,  10''. 


'       Applied  loads. 

Bloneatlon 
per  Inoii. 

SacoosBive 

elongation 

per  inch. 

Permanent 
set 

SacoeMive 

permanent 

•et. 

Remarks. 

1   To».L     1  ^"LX"* 

Pounds. 
49 
196 
392 
588 
784 
080 
1,176 
1.22S 
1,27-4 
1.323 
1,372 
1.421 
1.470 
1,510 
1,568 
1,617 
1,638 

FoundM. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120.000 

125,000 

130,000 

135,000 

140.000 

145.000 

150,000 

155,000 

160,000 

165,000 

167, 140 

Inch. 
0. 

.00081 
.00167 
.00260 
.00345 
.00453 
.00568 
.00500 
.00631 
.00683 
.00740 
.00811 
.00025 
.01118 
.014 
.022 

Inch, 

a 

.00081 
.00086 
.00003 
.00085 
.00108 
.00115 
.00022 
.00041 
.00052 
.00057 
.00071 
.00114 
.00103 
.00283 
.008 

Ineh, 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 
Tensile  strengtlL 

1 

•"•"••••••**i*******"'"* 

. ^. ..«.._.  i.«_.« «■• ..... 

1 

j 

General  summary, 

f 

Tonalle  atreii^lipwsqiiare  inch  of  orl^nal  section poimds..  1«7,140 

Klsatlc  limit  per  sqnare  inch  of  original  section do...  130,000 

noneation  i>er  inch  a<t<»r  raptare inch..       .021 

ElonStioS  per  inch  under  strain  at  elastic  limit do...    .00631 

VmIim^ob  iAArea  after  raptore,  per  centum  of  original  section 46.9 

P^lSr^reptu™ 4'.3ta.Uetheg.ogedwcttoii 

Ciu«wt«r  of  broken  sarftMse flnetUkjr 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4134. 

Marks,  No.  565. 

Sectiooal  area,'^0994x'^0995=.0099  sqaare  inch. 

Ganged  length,  W. 


Applied  luads. 

SlongatloD 
perinoh. 

SuceeislTe 

elongation 

perlnch. 

Permanent 

set. 

Saooeasire 

permanent 

aet. 

Bemarka. 

TotaL 

Per  Moare 
inco. 

Pound*. 

49 

198 

396 

604 

792 

990 

1,168 

1,237 

1.287 

1,336 

1,386 

1,486 

1.485 

1,635 

1,584 

1,618 

Poundt. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125^000 

180,000 

185,000 

140,000 

145.000 

160.000 

165.000 

160,000 

163,480 

0. 

.00079 
.00168 
.00241 
.00386 
.00428 
.00536 
.00562 
.00606 
.00660 
.00718 
.00820 
.00922 
.01190 
.020 

Jneh. 

0. 

.00079 
.00079 
.00088 
.00004 
.00093 
.00107 
.00027 
.00046 
.00052 
.00033 
.00107 
.00102 
.00268 
.0061 

Inch, 
0. 

Jneh. 
0. 

Initial  load. 
Elastie  limit 

Tenafle  strength. 

♦ 

General  summary. 

Tensile atrenfpth  per  aqnare inoh  of  oricinal  aeotlon.* pounds..  163,430 

Elaatio  limit  per  sonare  Inoh  of  original  section do...  126,000 

Elon^ion  per  inob  after  mptare inch..       .027 

ElonKSUon  perlnch  under  strain  at  elastic  limit do...    .00562 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.4 

Position  of  rupture .4".8  inside  the  ganged  section 

Character  of  brolien  snrfiMe. fine  alikj 


SQUARE    AND   FLAT    STEEL   WIRE. 

No.  4136. 
Mark9,  No.  5G0. 

Sectional  area,  ".0986 x ''.0991 =.0097  square  inch. 
Gauged  length,  10". 
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Applied  loada. 

Elongation 
per  inch. 

Sacoesaive 

elongation 

per  inch. 

Permanent 
aet. 

Saoceaaive 

permanent 

act 

Bemarka.' 

TotaL 

Per  sqiiAre 
inch. 

Pound*. 

48 

IM 

388 

582 

776 

970 

1,164 

1,212 

1.261 

1,309 

1.358 

1,406 

1.455 

1.503 

1,552 

l.CM 

1.602 

Pounds. 

5.000 

20,000 

40.000 

60,000 

80.000 

100,000 

120.000 

125.000 

130,000 

135,000 

140.000 

145, 060 

150,000 

155.000 

160,000 

165,000 

165.150 

Inch, 
0. 

.00063 
.00165 
.00248 
.00327 
.00432 
.00556 
.00573 
.00620 
.00677 
.00721 
.00807 
.00806 
.01057 
.014 
.022 

Inch. 
0. 

.00083 
.00082 
.00083 
.00070 
.00105 
.00122 
.00017 
.00017 
.00057 
.00044 
.00086 
.00088 
.OOlbS 
.00343 
.008 

• 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tenaile  strength. 

General  eummary. 

Tenaile  atrengtb  per  aqnare  inch  of  original  aection ponnda..  165,150 

£Uiitie  limit  per  aonare  inch  of  original  section do...  125,000 

Slonpiiion  perinch  afierraptnre inch..        .020 

Kloa<ration  per  inch  under  atrain  at  elaatio  limit do...    .00578 

Bed  action  in  area  after  rupture,  per  centum  of  original  section 40. 2 

Poflition  of  rupture , ".9  inside  the  gauged  aection 

Character  of  broken  aarlkoo.... fine  allky 
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SQUARE  AND  FLAT  STEEL  WIBE. 


No.  4136. 

Marks,  No.  565. 

Sectioual  area,  ''.0989x".0996=".0098  square  inch. 

Gauged  length,  10''. 


Applied  loftds. 

Eloogfttion 
pur  incb. 

Sacceas'ive 

elon<:atioD 

per  incli. 

Permnnent 
set 

Snccessive 

permanent 

set. 

Bemaxka. 

Total. 

Peraqnare 
incn. 

Pounda. 

49 

<96 

392 

688 

784 

980 

1,176 

1,226 

1,^4 

1,323 

1,372 

1,421 

1,470 

1.510 

1,608 

1,606 

Pounda. 

5.000 

20.000 

40.000 

60,000 

80.000 

100,000 

120,000 

136,000 

130.000 

135.000 

140,000 

146,000 

160,000 

155.000 

160,000 

168,880 

Inch. 

0. 

.00080 
.00177 
.00260 
.00350 
.00458 
.00585 
.00605 
.00642 
.00698 
.00768 
.00830 
.00946 
.01200 
.017 

Inch, 

0. 

.00080 
.00097 
.00083 
.00090 
.00108 
.00127 
.00020 
.00037 
.00056 
.00070 
.00062 
.00115 
.00256 
.005 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

m 

ElaaUc  Umlt 
Tensile  atre&gth. 

«•••••  •••■•• 

■  ■••••  •••••• 

General  eurnmary. 

Tensile  stren^h  pi<r  aqoare  inch  of  original  section poanda..  169,880 

Klasticllmitpersaaareinoh  of  original  section do...  130,000 

ElonfTStion  per  iucu  after  rapture inch..        .OB 

Elongation  per  inch  under  strain  at  elaatio  limit do. . .     .  00643 

Ked action  in  area  after  mptare,  per  oentamof  original  section 3i.8 

Poaition  of  rapture .% 1"»A  inside  the  flanged  aection 

Character  of  oroken  surface ..fineailkj 


SQUARE   AND   FLAT   STEEL   WIRE. 
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No.  4137. 

Marks,  No.  570. 

Sectional  area,  ''.0997x''.0996=.0009  square  inch. 

Gauged  length,  W. 


Applied  loads. 


Total. 


Pounda, 
49 

196 


594 
792 
900 
1,  Itt 
1,237 
1,287 
1.336 
1.366 
1,436 
1,485 
1.&35 
1,561 
1.634 
1.683 
1,736 


i  Per  aqiiare 
incli. 

Pound*. 

5,000 

20,000 

46,000 

60.000 

60,000 

100.000 

120.000 

125.000 

130,000 

185,000 

140.000 

146^000 

150,000 

155.000 

160,000 

165,000 

170,  COO 

176. 300 


ElOD^tiOD 

per  ineh. 


huh. 
0. 

.00079 
.00170 
.00242 
.00333 
.00422 
.00622 
.00550 
.00568 
.00610 
< 00640 
.  00b77 
.00728 
.00778 
.00645 
.010 
.014 


Socooasiye 

elooji^ifon 

per luch. 


Inch. 
0. 

.00079 
.00091 
.00072 
.OOUO 
.00090 
.00100 
.00028 
.00018 
.00042 
.00030 
.00037 
.00051 
.00050 
.00067 
.00165 
.004 


Permanent 
■et. 


Ineh. 


0. 


boccesaiTe 

permanent 

■et. 


Bemarks. 


0. 


Ineh, 


Initial  load. 


Elaatio  limit 


Tensile  screngtli. 


General  itunmary. 

T«iiaileati«iig(hper  aqnare  incli  of  original  aeotion pounds..  175,850 

XlAStic  limit  per  square  inch  of  original  section do...  145,000 

Xlongation  per  inch  after  rupture inch..       .010 

Stoagation  per  inch  under  strain  at  elaAtio  limit do...    .00677 

BadueliOD  in  aree  after  rupture, per  centum  of  original  section 82.3 

pMdtioiiof  rupture  , 4". 7  outside  the  gauged  section 

Clukracterof  broken  snrCsce • fine  silky 


r^'jc.^ 


PN 
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SQUARE   AND  FLAT   STEEL   WIRE. 


No.  4138. 

Marks,  No.  876. 

Sectional  area,  '^0101  x  '^0100  =  .010  square  inch. 

Ganged  length,  10''. 


Applied  loada. 

SlODfffttiOD 

perlnoh. 

SaoceasiFe 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set 

Remarks. 

Total. 

PerMnare 
iocn. 

Pound; 

60 

SOO 

400 

600 

800 

1.000 

1.200 

1.260 

1.800 

1.850 

1,400 

1,460 

1.600 

1.660 

1.600 

1,680 

1.700 

1,760 

1,800 

1,850 

1.877 

Poundt. 

6,000 

20,000 

40,000 

60,000 

80,000 

100.000 

120,000 

125,000 

180,000 

185.000 

140.000 

145.000 

160,000 

165,000 

160,060 

165,000 

170,000 

175,000 

180.000 

185,000 

187,700 

InoK. 

0. 

.60080 
.00155 
.00226 
.  .00800 
.00800 
.00466 
.00488 
.00507 
.00524 
.06541 
.00570 
.00600 
.00628 
.00667 
.00710 
.00771 
.00870 
.01260 
.020 

Inch. 
0. 
.00080 
.00076 
.0C070 
.OOU75 
.00090 
.00075 
.00023 
.00019 
.00017 
.00017 
.00029 
.00030 
.00028 
.00030 
.00043 
.00061 
.00099 
.00300 
.00740 

Inoh, 

0. 

Ineh. 
0. 

laitial  load. 

Elastic  limit. 
Tensile  strenjj^th. 

■**"     •■••• 

General  nummary. 

Tensile  strength  per  square  inch  of  orifiinal  section pounds..  187, 760 

Elastic  limit  per  square  inch  o*  or  giual  aectlon do...  160,006 

Elongation  per  inob  after  rupture inch..        .02it 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00667 

Seduction  in  area  after  ruptui^  per  centum  of  original  section 31.0 

Position  of  rupture   2".8  inside  the  gauged  seciioa 

Character  of  broken  surlisoe • fine  ailky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  413d. 

Marks,  No.  580. 

Sectional  area,  ''.0990  x ''.0991 =.0098  square  inch. 

Ganged  length,  lO''. 


AppUed  loads. 

Elcmfffttloo 
per  Inch. 

Saooeisive 

elongAtlon 

per  inch. 

Permanent 
eet. 

Sii'^cftMlve 

Bemarks. 

ToUl. 

1 
PertqoAre 
inch. 

permanent 
set. 

Poundg, 
40 
106 
302 
588 
784 
680 

i.m 

1,»5 
1,374 
1,323 
1,372 
1,421 
1,470 
1,510 
1.568 
1,617 
1,666 
1,715 
1,764 
1,7«2 

Pottnda. 

5,000 

20,000 

40,000 

60,000 

80.000 

100,000 

120,000 

125,000 

130.000 

135,000 

140.000 

145.000 

150.000 

155,000 

160.000 

165.000 

170.006 

175.000 

180.000 

182.860 

Inch. 
0. 

.00077 
.0UI70 
.00233 
.00315 
.00405 
.00480 
.00500 
.00522 
.00530 
.00667 
.00687 
.00626 
.60681 
.00720 
.00780 
.00887 
.01180 
.021 

IneK. 
0. 

.00077 
.00066 

.00063 
.00082 
.00000 
.00075 
.00020 
.00029 
.00017 
.00028 
.00020 
.00039 
.00055 
.00039 
.00060 
.00107 
.00243 
.0007 

Inch, 
0. 

Inek. 
0. 

Initialload. 
Elaatle  limit. 

••••f ••••••• 

C^eneral  f  ummary. 

« 

TflOBsilie  atrenftli  per  aqnare  inch  of  original  Motion pounds..  182,860 

Xlaetio  limit  per  Maare  loch  of  original  aeoUon do...  150,000 

nongation  per  inctk  after  rapture inch..       .022 

SlooCAtSon  per  iocb  under  atiain  at  elastic  limit do...    .00626 

Rednetion  in  area  after  rupture,  per  centum  of  original  section 37.8 

Position  of  rapture l^.O  inside  tlie  gauged  section 

Character  aflirokABSiufiMe line  ailky 
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SQUABE  AND  FLAT  STE£L  WIBE. 


No.  4140. 

Marks,  'So.  585. 

Sectional  area,  '^0996x".0996=.0099  square  incli. 

Gauged  length,  10^'* 


Appli( 
TotAl. 

Bd  loads. 

Per  square 
inon. 

Eloneatioii 
per  Inch. 

Successive 

elongatloii 

per  inch. 

PermsneDt 
set 

Successive 

permauent 

set. 

Remarks. 

Poundt. 

49 

198 

396 

594 

792 

990 

1,188 

1,237 

1.287 

1.3.36 

1.386 

]»436 

1,485 

1,535 

1,584 

1,634 

1,683 

1.704 

Poundt. 

6,000 

20,000 

40.000 

60,000- 

80,000 

100.000 

120,000 

125r000 

130,000 

136,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165.000 

170,000 

172.120 

Inch, 
0. 

.00078 
.00162 
.00240 
.00317 
.00407 
.00496 
.00512 
.00531 
.00571 
.00607 
.00641 
.00691. 
.00775 
.00910 
.020 
.028 

Indi. 
0. 

.00078 
.00084 
.00078 
.00077 
.00090 
.00088 
.00017 
.00019 
.00040 
.00036 
.00034 
.00050 
.00084 
.00135 
.0109 
.008 

Inch. 
0. 

Inch 
0. 

TniUaiload. 
Elastic  limit 

• 

• 

1  Tensile  streogth. 

1 

General  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  173^120 

Elastic  limit  per  sauare  inch  of  original  section do...  145.000 

Elongation  i>erinch  after  rupture    inch..        .018 

Xlongalion  per  inch  under  strain  at  elaRtlc  limit  do...     .00641 

Reduction  In  area  after  rupture, per  centum  of  original  section 41.4 

Position  of  rupture 4".7  outside  the  gauged  section 

Character  of  brolcon  surface '• fine  silky 


J 


SQUARE   AND   FLAT   STEEL   WIRE, 
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No.  4141. 

Marks,  590. 

Sectional  area,  '^0993x'^0995=:.0099  square  inch. 

Ganged  length,  10''. 


• 

Applied  loads. 

Slonjcation 
per  inch. 

SnoceMire 

elongation 

per  inch. 

Permanent 
set. 

SacoesslTe 

pernianent 

set. 

Remarks. 

TotaL 

Peraqaare 
inch. 

49 

198 

306 

584 

792 

990 

1.188 

1.237 

1.287 

1,336 

1.888 

1.486 

1.486 

1,535 

1,584 

1.634 

1.683 

1,690 

5,006 

20,000 

40,600 

60.000 

80,000 

100,000 

120,000 

125,000 

180.000 

185.000 

140,000 

145,000 

150,000 

156,000 

160,000 

166,000 

170,000 

170,710 

Inch. 

a 

.00077 

.00167 

.00286 

.00330 

.00425 

.00507 

.00527 

.00547 

.00580 

.00610 

.00658 

.00706 

.00778 

.00925 

.014 

.024 

Inch. 
0. 

.00077 
.00090 
.00069 
.00094 
.00095 
.00082 
.00080 
.00020 
.00033 
.60030 
.00048 
.00048 
.U0072 
.00147 
.00475 
.010 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  eummarif.  • 

^asile  strength  por  square  inch  of  original  section pounds..  170.710 

limit  p<*r  sanare  inch  of  original  section do...  140,000 

ion  per  inon  after  mptore w inch..       .017 

_    ion  per  inch  under  strain  at  elasUo  limit do...    .00610 

Bednctlon  in  area  after  rupture,  per  centum  of  original  section 38.4 

Position  of  rupture ".8  outside  the  gauged  section 

of  broken  snrfjsce flnesilky 

H.  Ex.  166 37 
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SaVASE  AHD  FLAT  TINVED  AHD  UDTUNJNED  STEEL  WIBE 
EUSHISHED  BT  BOWLAHD  A.  BOBBDTS. 

« 

FIRST  LOT. 

Coil  No.  1. 

Tinned  Wire— ".10  Square. 

So.  3371. 

SectioDal  area,  'MOlOx  ".1012 =.0102  sqaare  inch. 
Ganged  length,  10". 


Applied  loads. 

EloDffation 
per  mch. 

SaeoeflsiTe 

eloDgation 

perlnch. 

Permanent 
set. 

Sttocessive 

permanent 

tet. 

1 

Remarks. 

Total. 

Per  Maare 
inch. 

Pounds. 

61 

204 

408 

612 

668 

714 

765 

816 

887 

918 

969 

1,020 

1,071 

1,122 

1,173 

1,224 

1,275 

1,826 

1,877 

1,428 

1,479 

1,630 

1,681 

1,632 

1.688 

1,734 

1.742 

Pounda. 

6.000 

20,000 

40.000 

60,000 

65.000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105.000 

110,000 

115,000 

120,000 

125,000 

130, 000 

136.000 

140,000 

145,000 

150,000 

155.000 

160,000 

165,000 

170,000 

170,780 

Inch. 
0. 

.00069 
.00186 
.00216 
.00234 
.00258 
.00279 
.00298 
.00326 
.00346 
.00370 
.00388 
.00416 
.00450 
.00480 
.00511 
.00548 
.00590 
.00637 
.00693 
.00771 
.00864 
.00985 
.014 
.018 
.025 

Inch. 
0. 

.00060 
.00067 
.00080 
.00018 
.00024 
.00021 
.00019 
.00028 
.00020 
.00024 
.00018 
.00028 
.00034 
.00030 
.00031 
.00037 
.00042 
.00047 
.00056 
.00078 
.00093 
.00121 
.00415 
.004 
.007 

Inth.' 
0. 

Inch, 
0. 

Initial  load. 

Slastio  limit. 
Tensile  strength. 

General  summary. 

Tensile  steuigth  per  sqaare  inch  of  orisrinal  section pounds  170,780 

Elastic  limit  per  sanare  inch  of  originaisection do...  125,000 

Elongation  per  inch  after  rnptare inch..       .017 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00548 

Bednotion  in  area  after  mptnrek  per  oentam  of  original  section 42.1 

Position  of  ropture 8".4  outside  the  gauged  section 

Character  of  broken  sorfiMe • •• silky 


r> 
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SQUARE   AND   FLAT    STEEL    WIRE, 


No.  3372. 

Sectional  area,  'M005x'MOl2=.0102  square  inch. 
Gaaged  length,  10'^ 


Applied  loads. 

Elonpitioii 
per  inoh. 

Saooeeaive 

elongation 

perineh. 

Permanent 
set. 

Sacoeaeiye 

permanent 

aet. 

Remarks. 

TotaL 

Per  Muare 
inoh. 

Poundi, 

51 

204 

408 

612 

663 

714 

766 

816 

867 

918 

969 

1,020 

1,071 

1.12S 

1,178 

1,224 

1,275 

1.826 

1,877 

1,428 

1,479 

1,530 

1,581 

1,682 

1,683 

1,734 

1,777 

Poundt. 

5,000 

20,000 

40,000 

60,000 

66,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110.000 

115, 000 

130,000 

125,000 

130,000 

135,000 

140,000 

U^  000 

150.000 

135,000 

160.000 

165,000 

170,000 

174,220 

Ineh, 

0. 

.00058 
.0013i 
.00204 
.00224 
.00240 
.00262 
.00283 
.00305 
.00326 
.00346 
.00371 
.00391 
.00416 
.00440 
.00470 
.00497 
.00531 
.00563 
.00603 
.00650 
.00707 
.00787 
.00905 
.01152 
.017 
.022 

Ineh. 

0. 

.00058 
.00065 
.00081 
.00030 
.00016 
.00022 
.00031 
.00022 
.00021 
.00020 
.00025 
.00020 
.00025 
.00024 
.00030 
.00027 
.00034 
.00032 
.00040 
.00047 
.00057 
.00080 
.00118 
.60247 
.00548 
.005 

Inch, 
0. 

Ineh. 
0. 

Tnitialload. 

Elastic  limit 
Tensile  strength. 

i 

r 

Oenernl  summary. 

Tensile  strength  persqnare  inoh  of  original  section I>oands..  174,220 

£!astlo  limit  persqnare  inch  of  original  section do...  135,000 

Elongation  per  inch  after  mptiire inch..       .011 

Elongation  per  Inch  nnder  strain  at  elastic  limit do...    .00663 

Rednotionin  area  after  raptnre,  per  centom  of  original  section 37.2 

Position  of  mptnre 6".4  oatside  the  ganged  section 

Cliaracter  of  broken  surface ailky 


SQUARE   AND    FLAT   STEEL   WIRE. 

No.  3373. 

Sectional  area,  'M014x'M009=.010^  square  inch. 
Gauged  length,  W. 
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Applied  loads. 

Elonntion 
perincb. 

Sacceesivo 

elou^ation 

per  inch. 

Permanent 

set. 

Sncceasive 

permanent 

set. 

Remarks. 

TotaL 

Per  sqiuu-e 
inen. 

Foundt. 

51 

204 

408 

612 

668 

714 

765 

816 

867 

918 

960 

1.020 

1,071 

1,123 

1.178 

1,224 

1,275 

1.826 

1.877 

1.428 

1,479 

1,530 

1,581 

1,633 

1,688 

1,784 

1,749 

Pmtndt, 

6.000 

20,000 

40,000 

60.000 

65,000 

70,000 

75,000 

80.000 

85.000 

90,000 

95,000 

100,000 

105.000 

110.000 

U5,000 

120.000 

125,000 

130,000 

135,000 

140,000 

145.000 

160.000 

155.000 

160,000 

165^000 

170.000 

171,470 

Inch. 
0. 
.00068 

.00142 

.00224 

.00239 

.00263 

.00281 

.00303 

.00327 

.00346 

.00371 

.00392 

.00120 

.00448 

.00478 

.00511 

.00547 

.00583 

.00629 

.00080 

.00760 

.00856 

.00068 

.01162 

.017 

.0:23 

.029 

Inch, 

0. 

.00068 
.00074 
.00083 
.00015 
.00024 
.00018 
.00023 
. 00024 
.00019 
.00025 
. 00021 
.00028 
.00028 
.00030 
.00033 
.00036 
.00036 
.00046 
.00051 
.00080   . 
.00096 
.00112 
.00194 
.00538 
.006 
.006 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

« 
ElasUc  limit 

Tensile  strength. 

. 

'•••••  •••••• 

General  mmmary, 

Tcnsfle  strength  per  square  inch  of  original  section ponnds..  171,470 

Slasticlimit  per  square  inch  of  original  section do...  130,000 

Elongation  per  inch  after  rupture ....inch..       0.22 

Eiongstion  per  inch  under  strain  at  elastio  limit do...    .00583 

Keduction  In  area  after  rnp tare,  peroentnmof  origiua)  seotlon 87.2 

Position  of  rupture -• at  one  end  of  ganged  section 

Character  of  broken  sorfiue silky 
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SQUARE  AND  PLAT  STEEL  WIRE. 


Coil  jVo.  2. 

Flat  tinned  Wire  'M6x".076. 

No  3374. 

Sectional  area  'M485x'^0790=:.011  square  inch. 
Oaaged  length,  KK'. 


Applied  loAdi. 

Blonniion 
per  mob. 

SaeoeesiTe 

elMiKfttion 

per  inch. 

Permanent 
set. 

SoceeaafTe 

permanent 

eel. 

Bemarka. 

ToteL 

Per  sanare 
incn. 

Poundt, 

66 

220 

440 

660 

716 

770 

825 

880 

.  93J 

990 

1.045 

1,100 

1.155 

1,210 

1,265 

1.820 

1.376 

1,430 

1,485 

1,540 

1,695 

1.650 

1,705 

1,760 

1.815 

1.870 

1,025 

1,980 

2,036 

2,062 

Pound*, 

6,000 

20,000 

40,000 

60.000 

66,000 

70,000 

76,000 

80.000 

85,000 

90.000 

96,000 

100,000 

105, 000 

110,000 

116,000 

120,000 

125,000 

130,000 

185,000 

140,<000 

145,000 

150.000 

166.000 

160,000 

165,000 

170,000 

176,000 

180.000 

186,000 

187,460 

Inch, 

0. 

.00070 
.00144 
.00210 
.00240 
.00267 
.00277 
.00209 
.00816 
.00339 
.00361 
.00374 
.00305 
.00420 
.00442 
.00466 
.00491 
.00511 
.00541 
.00570 
.00600 
.00634 
.00668 
.00718 
.00777 
.00862 
.01002 
.011 
.018 
.019 

Ineh. 
0. 

.00070 
.00074 
.00075 
.00021 
.00017 
.00020 
.00022 
.00016 
.00024 
.00016 
.00020 
.00021 
.00026 
.00022 
.00024 
.00025 
.00020 
.00080 
.00029 
.00030 
.00034 
.00034 
.00050 

.ouo:>9 

.00085 
.00140 
.00008 

InelL 
4. 

0. 

IniUal  load. 
Elastie  limit. 

• 

Teneile  strength. 

, 

.007 

••*••••"••" 

.001 

* 

General  sumnuiry, 

Teniile  itrength  per  eqnam  inoh  of  original  section poonds..  187,460 

Elastic  limit  per  sqnare  inch  of  original  section do...  166^000 

Elongation  per  inch  after  rupture « '. f inch..       .008 

Elongation  per  inch  under  strain  at  elastic  limit. do...    .00668 

Reduction  in  area  after  rupture,  peroentnmof  original  section 17.3 

Position  of  rupture , 2".4  outside  the  ganged  seetion 

Charaoter  of  Broken  surfJMM....^ ,......ailky 


SQUARE   AND   FLAT   STEEL    WIRE. 

No,  3375. 

Sectional  area,  'M485  x  ''.0790=. Oil  sqaare  inch. 
Ganged  length,  10''. 
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Applied  loads. 

EloDfratioii 
per  inob. 

SaooeasiTe 

elongation 

per  inch. 

Permanent 

set. 

SncoeaaiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  sqnare 
iDcb. 

Found*. 

56 

330 

440 

660 

715 

770 

836 

880 

936 

990 

1.045 

1.100 

1,166 

1,210 

1,366 

1,830 

1,876 

1,430 

1.485 

1,540 

1,595 

1.650 

1.705 

1,760 

1.816 

1.870 

1,926 

1,980 

8.035 

2,056 

PoundM. 

5,0U0 

20,000 

40.000 

60,000 

65,000 

70,000 

76.000 

80,000 

85,000 

90.000 

96,000 

100.000 

106.000 

110,000 

115,000 

120,000 

136^000 

130,000 

186^000 

140,000 

145,000 

150,000 

155^000 

160,000 

166,000 

170.000 

175.  oeo 

180,000 
185,000 
186,820 

Inch, 
0. 

.00068 
.00141 
.00208 
.00227 
.00247 
.00267 
.00282 
.00308 
.00324 
.00343 
.00366 
.00387 
.00408 
v0O431 
.00456 
.00481 
.00510 
.00535 
.00567 
.00600 
.00636 
.00686 
.00730 
.00803 
.00891 
.01024 
.014 
.020 
.D25 

Inch. 

0. 

.00068 
.00078 
.00067 
.00019 
.00020 
.00020 
.00015 
.00026 
.00016 
.00019 
.00023 
.00021 
.00021 
.00023 
.00026 
.00025 
.00029 
.00036 
.00032 
.00033 
.00036 
.00050 
.00044 
.00073 
.00088 
.00183 
.00376 
.006 
.005 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Slaatio  limit 
Tenaile  strength. 

General  summary, 

Tenaile  strength  per  square  inch  of  original  section poands. .  186, 820 

Elas^o  limit  per  sqaare  inch  of  original  section do...  150,0<iO 

Blongation  per  Inon  after  rupture inch. .       .018 

Elongation  perinch  under  strain  at  elastic  limit do...    .OOOnn 

Sednction  in  area  alter  rnptare,  per  centum  of  original  section 22. 7 

Position  of  ruptare 1".40  inside  the  ganged  section 

Character  of  broken  surfMe silky,  slightly  granular 


n 
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SQUARE   AND   PLAT   STEEL    WIRE. 


No,  337G. 

Sectional  area,  'M485x'^0786=.011  square  inch. 
Gauged  length,  IQ". 


Applied  loads. 

Elonsation 
per  incb. 

Snocesaive 

elonfration 

per  inch. 

Permanent 

1 

Sncceasive 

permanent 

net 

Remarks. 

Total 

Per  Moare 
inch. 

Poundt. 

55 

220 

440 

fOO 

715 

770 

825 

880 

035 

000 

1,046 

1,100 

1,165 

1,210 

1,266 

1,820 

1,376 

1,430 

1,486 

1,640 

1,505 

1.650 

1,705 

1.760 

1.816 

1,870 

1.026 

1.080 

2.035 

PoundM. 

8.000 

20.000 

40,000 

60,000 

66.000 

70^000 

76,000 

80,000 

85,000 

00,000 

05,uOO 

100,000 

105.000 

110.000 

11^000 

120,000 

125.000 

130,000 

185.000 

140,000 

145.000 

150.000 

155,000 

160.0()0 

166,000 

170, 000 

175,000 

180,000 

186,000 

Inch. 
0. 

.00063 
.00126 
.00106 
.00214 
.00231 
.00-J51 
.  00171 
.00291 
.00315 
^00330 
.00356 
.00376 
.00405 
.00431 
.00456 
.00486 
.00515 
.00547 
.00580 
.00613 
.00655 
.00712 
.00765 
.00852 
.00985 
.018 
.018 
.026 

Inch. 
0. 
.00063 
.00062 
.00070 
.00010 
.00017 
.00020 
.00020 
.00020 
.00024 
.00016 
.00026 
.00020 

.wmy 

.00026 

.00025 

.00030 

.00020 

.00038 

.00033 

.00033 

.00043 

.00057 

.00053 

.00087 

.00183 

.00315 

.006 

.008 

Inch. 
0. 

liieh. 
0. 

Initial  load.                     1 

1 

1 
j 

1 

1 
1 

Elastic  limit. 
Tensile  strength. 

General  summarjf. 

Tensile  strength  per  square  inoh  of  original  section pounds..    185,000 

-Blaiitic  limit  per  square  inch  of  original  section do...    146.000 

Elongation  per  inch  sfterrupture inch..         .012 

Elongation  per  inch  under  strain  at  dastic  limit do...      .00613 

Reduction  in  area  after  rupture,  per  centum  of  original  section '16.6 

Position  of  rupture ".6  outside  the  gauged  section 

Character  of  broken  surCsoe silky,  oblique 
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SQUABE  AND  FLAT  STEEL  WIRE. 

Coil  No.  3. 

'MO  Square  Wire. 

No,  367L 

Sectional  area,  'M0l5x'M003=.0102  square  inch. 
Ganged  length,  W. 
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Applied  loads. 

Biongation 
per  Inob. 

Sanoeasive 

elooffation 

perinoh. 

Permanent 
set. 

SaocessiTe 

permanent 

set. 

Remarks. 

ToteL 

Perunaxe 
inch. 

J'owndt, 

51 

204 

406 

612 

663 

714 

765 

816 

867 

818 

868 

1,020 

1.071 

1,128 
1,178 
1,224 
1,225 
1,826 
l,8n 
1,428 
1,478 
1,530 
1,581 
1,632 
1.683 

Ftmndt. 

5,000 

20,000 

40.080 

60.000 

65,000 

70,000 

75,000 

80,000 

8^008 

80,000 

85,000 

100.000 

185,000 

110,000 

115,000 

120.000 

125^080 

180,000 

186,000 

140,000 

145^000 

160,000 

155,000 

160,000 

165,000 

Inek. 
0. 

.00076 
.00161 
.00248 
.0C267 
.00284 
.00321 
.00850 
.00372 
.00402 
.00481 
.00461 
.00488 
.00641 
.00578 
.00614 
.00665 
.00720 
.00780 
.00858 
.00063 
.01080 
.012 
.014 
.020 

Inch, 

0. 

.00076 
.00085 
.00088 
.00018 
.00027 
.00027 
.00028 
.00022 
.00030 
.00020 
.00030 
.00037 
.00043 
.00082 
.00041 
.00051 
.00055 
.00060 
.00078 
.00085 
.00187 
.0011 
.002 
.006 

Inek. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limU. 
Tensile  strength. 

General  eummary. 

Tensile  strength,  per  sqnare  inch  of  orisinal  section pqnnds..  165,000 

Elastic  limit,  per  square  inch  oforiginsrseotion do...  116,000 

Elongation  per  incn  after  rapture inch..       .010 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00578 

Beduction  in  area  after  rapture,  per  centum  of  originid  section 43.1 

Position  of  rapture  .' ^ 1".  25  outside  the  gauged  section 

Character  of  broken  snrfjMe silky 


i 
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SQUARE   AND   FLAT   STEEL    WIRE. 


Kp.  3378. 

Sectional  area,  'M013x'M003=.0102  square  inch. 
Gauged  length,  10''. 


Applied  loadB. 

ElonfraUon 
per  inch. 

Saoce«alTe 

• 

Permanent 
aet. 

Sacoeflsive 

permanent 

set. 

Bomwka. 

i 

Total 

Per  iiqaare 
InoD. 

elongation 
per  1  neb. 

Pounds, 

51 

204 

408 

612 

663 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1.173 

1.224 

1.275 

1,826 

1,377 

1.428 

1,479 

1,630 

1.581 

1,632 

1,668 

Poundt. 

5.000 

20,000 

40,000 

60,000 

66.000 

70,000 

75.000 

80,000 

86,000 

90.000 

9A,  000 

100,000 

105,000 

110.000 

115,000 

120.000 

125.000 

130,000 

135.000 

140.000 

145,000 

160.000 

15.\000 

160,000 

168,530 

Inch. 
0. 

.00079 
.00158 
.002U 
.00260 
.00289 
. 00312 
.00334 
.00363 
.00388 
.00414 
.00454 
.00490 
.00527 
.00571 
.00617 
.00661 
.00782 
.00794 
.00890 
.01008 
.012 
.014 
.018 
.025 

Inch. 
0. 

.00079 
.00074 
.00091 
.00016 
.00029 
.00023 
.00022 
.00029 
.00025 
.00026 
.00040 
.00036 
.00087 
.00044 
.00046 
.00044 
.00071 
.00062 
.00006 
.00118 
.003 
.002 
.004 
.007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

'*••"•  ■•-••• 

1 

1 

1 

SlasUo  Umit. 

• 

Tennile  strength. 

• 

General  aummarjf. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  168,530 

Elasticlimit  per  sonare  inch  of  originM  section do  ..  110.000 

Elongation  per  Incn  after  rapture inch;..  .022 

Elongation  per  inch  under  strain  at  elastic  llnait  do...  .00527' 

Redaction  in  area  after  rapture,  per  centum  of  original  section 45. 1 

Position  of  mptn re 1". 55  inside  the  gauged  section 

Ciiaracterof  broken  sorfiMe • , silky 


SQUARE  AND  PLAT  STEEL  WIRE. 
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No.  3379. 

Sectional  area,  'M013x ''.1003= .0102  square  inch. 
Gauged  length,  lO''. 


Applied  loads. 

ElonKation 
perinoh. 

Saooessive 
elonaratioii 
perinoh. 

Permanent 

qel. 

SnooessiTe 

permanent 

set 

Remarks. 

TotaL 

Per  square 
incn. 

Potificb. 
51 
204 

408 

612 

863 

714 

765 

816 

867 

918 

960 

1,020 

1,071 

1,182 

1,173 

1,224 

1,275 

'    1,326 

1.377 

1,428 

1,479 

1,530 

1,581 

1,632 

1,688 

Poundi. 

6,000 

20,000 

40,000 

60,000 

65.000 

70,000 

75,000 

80.000 

85.000 

90.000 

05.000 

100,000 

105,000 

110.000 

115.000 

120,000 

125,000 

180.000 

135,000 

140,000 

145. 000 

150,000 

155.000 

160.000 

165,000 

Inch. 

0. 

.00070 
.00154 
.00242 
.00260 
.00285 
.00308 
.00383 
.00358 
.00388 
.00417 
.00448 
.00478 
.00513 
.00538 
.00581 
.00621 
.00666 
.00725 
.00800 
-   .00879 
.00967 
.012 
.014 
.018 

Inek. 

0. 

.00070 
.000A4 
.00088 
.00018 
.00025 
.00023 
.00025 
.00025 
.00030 
.00029 
.00026 
.00035 
.00034 
.00020 
.00043 
.00040 
.00044 
.00060 
.00075 
.00079 
.00108 
.00218 
.002 
.004 

Inch, 
0. 

IndL 
0. 

Initialload. 

• 

ElHsUo  limiL 
Tensile  strength. 

•  •  «  • 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section *ponnds..  165,000 

Elastic  limit  per  sqnare  inoh  of  nrij^nalseotion do. . .  115, 000 

Elongation  per  inch  after  ruptare innh..       .007 

Elongation  per  inoh  under  strain  at  elastic  limit do...    .00538 

Reduction  in  area  after  rupture,  per  contnm  of  original  section 43.1 

Position  of  mptnre 4"  outside  the  ganged  section 

Character  of  broken  surfsoe : silky 


592  SQUARE  AND  FLAT  STEEL  WIBE. 

Oail  No.  4. 

Plat  Wire  'M6x'',075. 

No.  3380. 

Sectional  area,  'M473x ''.0744=. 0109  square  iDch. 
Ganged  length,  10^'. 


Applied  loads. 

Elongation 
peruoh. 

SnocoMive 

elonfffttlon 

porlnoh. 

Permanent 
aet. 

SttcoeaaiTe 

permanent 

set 

Remarka. 

ToUI. 

PersquAre 
inea. 

Poundff. 
55 

318 

436 

654 

708 

783 

818 

873 

027 

081 

1,036 

1,080 

1,145 

1,108 

1.254 

1,308 

1.383 

1.417 

1,472 

1.526 

1,581 

1,635 

1.600 

1,744 

1,700 

1,853 

1,807 

Pounds. 

5,000 

20,000 

40,000 

80,000 

86.000. 

70.000 

75^000 

88.000 

85,000 

80,000 

05,000 

100.000 

105.080 

110,000 

115.000 

128,080 

125^000 

130,000 

185.000 

140.000 

145.000 

150,000 

155.000 

160,000 

165.000 

170,000 

174,040 

Jn6k. 
0. 

.00078 
.00168 
.00248 
.00268 
.00288 
.00318 
.00836 
.00365 
.00880 
.00415 
.80450 
.00485 
.00535 
.00560 
.00605 
.00854 
.00708 
.08765 
.00838 
.00014 
.01024 
.012 
.014 
.017 
.020 
.087 

Ineh, 

0. 

.00078 
.00080 
.00085 
.00020 
.00025 
.00028 
.80028 
.00020 
.000'^ 
.00825 
.00085 
.00035 
.00050 
.00025 
.00046 
.00040 
.00066 
.00068 
.00078 
.00(^76 
.00110 
.00178 
.002 
.008 
.008 
.017 

Inch. 
0. 

Iruh, 
0. 

Initial  load. 

> 

Elastic  limit 

Tensile  strenjjth. 

• 

General  eummary. 

Tenaile  strength  per  sqnare  inob  of  orfffinal  section ponnds..  174,040 

ElssUcllmit  per  sqnare  inch  of  original  seotion do...  115,000 

Elongation  per  inco  after  mptore. inch..       .038 

Elongation  per  inch  under  strain  at  elastic  limit do  ..    .00580 

Beduotkm  in  area  after  mptnre,  peroentum  of  original  section 88.4 

Position  of  roptnre ".60  inside  the  ganged  seotion 

Cliaraot^  of  Droken  sorfaoe «•... sflky 


SQUARE   AND   FLAT   STEEL  WIRE. 

No.  3381. 
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Sectiooal  area,  'M475x^^0744=.0109  square  inch 
Gauged  length,  10^^ 


Applied  loads. 

Bloneation 
per  mch. 

Succfusive 

elongation 

per  mob. 

Permanent 
aet. 

Saooeasive 

permanent 

aet 

Remarks. 

Total. 

Persqaare 
inoh. 

Pmmdt. 

55 

218 

486 

664 

709 

763 

818 

872 

927 

981 

1,036 

1,090 

1,145 

1,199 

1,254 

1,808 

1.363 

1,417 

1,472 

1,826 

1,581 

1,635 

1,600 

1,744 

1,799 

1,853 

1,886 

Poundt, 

5,000 

20,000 

40,000 

60.000 

65.000 

70,000 

75,000 

60,000 

85,000 

90.000 

96,000 

100,000 

106,000 

110,000 

115.000 

120,000 

125,000 

130,000 

185,000 

140,000 

145,000 

150,000 

165^000 

160,000 

165,000 

170,000 

173,940 

0. 

.00065 
.00145 
.00230 
.00250 
.00275 
.00300 
.00320 
.00350 
.00380 
.00411 
.00446 
.00484 
.00521 
.00566 
.00614 
.00666 
.00723 
.00790 
.00863 
.00950 
.01076 
.013 
.015 
.018 
.024 
.036 

Inch, 

0- 
.00065 

.0C080 

.00085 

.00020 

.00025 

.00025 

.00020 

.00030 

.00030 

.0OU31 

.00035 

.00038 

.00037 

.00045 

.00048 

.00052 

.00057 

.00007 

.  001173 

.00087 

.00126 

.00224 

.002 

.003 

.006 

.011 

Inch. 

Inch* 

Initial  load. 

• 

Elastic  limit 
Tensile  strength. 

Genet  at  iumnMry. 

Tensile  atraogfh  per  square  ineh  of  original  section pounds..  173,940 

!Blai*ticlimitpersaaareinoli  of  original  sect  ion ■, do...  110,000 

Slongation  per  incn  after  mptare inch..       .029 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00521 

Bednction  in  area  after  rupture,  per  centum  of  original  section 25.7 

Position  of  rupture 4".  inside  the  ganged  section 

Character  of  broken  surface silky 

H.  Ex.  165 38 


r\ 


594 


SQUARE  AND  FLAT  STEEL  WIRE. 


Na  3382. 

Sectional  area,  'M472  x  ".0743  =  .0109  square  inch. 
Gauged  length,  10''. 


Applied  loadk 

ElonfSfttlon 
per  inch. 

Sacoef>slre 

elongation 

per  inch. 

Permanent 
set. 

Sncoeeslve 

permanent 

aet. 

Bemarka. 

Total. 

Per  Muare 
Inon. 

Poundt. 

55 

218 

486 

654 

709 

763 

818 

872 

927 

981 

1.036 

1,090 

1,146 

1,199 

1,254 

1,308 

1,863 

1,417 

1,472 

1,628 

1.681 

1.686 

1,690 

1,744 

L799 

Poundt. 

6,000 

20,000 

40,000 

60,000 

66,000 

70,000 

7^000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

180,000 

135,000 

140,000 

145,000 

160,000 

155,000 

166,000 

165,000 

166,620 

Inch. 
9. 

.00066 
.00148 
.0023K 
.00238 
.00282 
.00307 
.00383 
.00363 
.00393 
.00421 
.00455 
.00493 
.00633 
.00573 
.00623 
.00667 
.00718 
.00778 
.00H65 
.00930 
.01034 
.019 
.014 
.016 
.018 

Inch. 

0. 

.00066 
.00082 
.0U090 
.00020 
.00024 
.  000-26  • 
.00026 
.00030 
.00030 
.00028 
.00034 
.00038 
.00040 
.00040 
.00050 
.00044 
.00051 
.00060 
.00077 
.00076 
.00104 
.00166 
.002 
.002 
.002 

Jneh. 
0. 

Jneh. 
0. 

Initial  load. 

r 

Elaatic  limit. 
Tenaile  atrength. 

1,888 

General  summary. 

Tenaile  atrength  per  aqnareineh  of  oriffinal  section poanda.  168,620 

Blaatiolimltperaouareineh  of  original  section do...  115,000 

Elongation  per  inch  after  mptnre inch..        .007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00573 

Keitnction  in  area  after  mptnre,  per  centam  of  original  section 28.4 

Position  of  mptnre ".75  ontaide  the  ganged  aection 

(^liaracter  of  broken  aarfaoe ailky 


SQUARE  AND  FLAT  STEEL  WIRE, 
SECOND  LOT. 

Description. 
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Sarfaoe 

of 

wire. 

Nominal 
dimen- 
sions. 

Actual  dimensions. 

Weight  of  coil. 

Diameter  of 
curve  of  wire. 

One  end. 

Other  end. 

Poands. 

Ounces. 

In  coil. 

When 
rt'lt'AAed. 

Tinned. 

'M5X".15 

".1506X".1502 

".I486  X  ".1493 

21 

0 

17" 

32" 

The  wire  coiled  over  au  arbor  equal  in  diameter  to  its  diagonal  witli- 
out  fracture. 

The  general  surface  of  the  wire  was  smooth  and  the  corners  rounded 
to  about  '^01  radius. 

The  tinning  appeared  continuous  without  naked  spots,  but  of  ex- 
cessive thickness  in  places. 

Along  one  surface  locally  the  tin  was  found  to  be  ^^013  thick,  and 
generally  the  coating  appeared  to  be  from  ".OOOJ  to  ''.0005  thick. 

No.  3784. 

Sectional  area,  'M488x  'M496=.022  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Sncoesslve 

elongation 

per  inch. 

Ferrnanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pound*. 
110 
440 
880 
1,320 
1.760 
2,200 
2,810 
2,420 
2,530 
2,640 
2,750 
S.860 
2,870 
3,080 
8»190 
8,300 
3,410 
8,520 
8,630 
8,678 

Pounds, 

5,000 

20.000 

40.000 

60,000 

80,000 

100,000 

105.000 

110,000 

115,000 

120,000 

125,000 

180,000 

135,000 

140,000 

145.000 

160,000 

156,000 

160.000 

165,000 

167,180 

Inch, 

0. 

.00066 
.00137 
.00211 
.00294 
.00388 
.00417 
.00444 
.00473 
.00507 
.00548 
.00588 
.00638 
.00600 
.00771 
.00876 
.01029 
.015 
.020 

Inch. 
0. 

.00066 
.00071 
.00074 
.00083 
.00004 
.00029 
.00027 
.00029 
.00034 
.00041 
.00040 
.00050 
.00052 
.00081 
. 00105 
.  00153 
.00471 
.005 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare inch  of  original  section pounds..  167,180 

Elastic  limit  per  snuare  inch  of  original  section do...  120,000 

Elongation  per  inon  after  rnptare inch . .        .012 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00507 

Keduction  in  area  after  mptnre,  per  centum  of  original  section 27.3 

Position  of  rupture 2".9  outside  the  gauged  section 

Character  of  broken  snriJace ..fine  silky 
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SQUARE   AND   FLAT   STEEL   WIBE. 


No.  3785. 

Sectional  area,  'M495x'M490=.022  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

Klon^sation 
per  inch. 

SneoeBsiTe 

elongation 

per  inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Kenarks. 

Total. 

Per  square 
inch. 

Pound§. 
110 
440 
880 
1.320 
1,760 
2.200 
2.310 
2,420 
2,530 
2,640 
2,750 
2,860 
2.970 
3,080 
8.100 
8,300 
3,410 
8,520 
3,630 
8,660 

Poundt. 

5,000 

20,000 

40,000 

60,<H>0 

80,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125.000 

130,000 

135, 000 

140,000 

145.000 

X50,000 

155.000 

160,000 

165,000 

165,910 

Inch. 
0. 

.00059 
.00139 
.00215 
.00305 
.00418 
.00480 
.00478 
.06519 
.60564 
.00614 
.00671 
.00740 
.00829 
.00950 
.012 
.   .014 
.019 
.029 

Inch. 
0. 
.00059 
.00080 
.00076 
.00090 
.00108 
.00026 
.00039 
.00041 
.00045 
.00050 
.00057 
.00069 
.00089 
.00121 
.0025 
.002 
.005 
.010 

Ineh, 

0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

■ 

*  General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  165,910 

Elastic  limit  per  square  inch  of  originid  section do...  110,000 

Elongation  per  inch  after  rupture inch..       .024 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00478 

Reduction  in  area  after  rupture,  per  centum  of  original  section S9.1 

Position  of  rupture at  middle  of  speeimett 

Character  of  hroken  surfkoe ^ fine  sJlky 
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No.  3786. 

Sectional  area^  ".I486  x  'M506  =  .022  square  inch. 
Ganged  length,  10'^ 


Applied  loado. 

EIoDjcatlon 
per  iuch. 

Snooedsive 
elonjsation 
per  inch.  ' 

PermftDent 
set 

Saooesrive 

permaneot 

aet 

Bemarks. 

Tot»L 

Per  Maare 
inoli. 

Po»nd9. 
110 
440 
880 
1,320 
1,760 
2,200 
2,810 
2.420 
2,530 
2.6«0 
2,750 
2.860 
2,970 
3,080 
3,190 
8,300 
8,410 
3.520 
8,630 
8.740 

Pounds, 

5,000 

20.000 

40,000 

60,000 

80,000 

100,000 

105.000 

110.000 

115,000 

120,000 

125,000 

130.000 

135.000 

140.000 

145.000 

150,000 

155.000 

160.000 

165^000 

170,000 

IfUh. 

0. 

.00053 
.00128 
.00205 
.00284 
.00369 
.00398 
.00410 
.00445 
.00477 
.00505 
.00542 
.00502 
.00628 
.00689 
.00776 
.00014 
.018 
.017 
.688 

Inch. 

0. 

.00053 
.00075 
.000.7 
.00079 
.00085 
.00029 
.00021 
.00026 
.00(132 
.00028 
.00037 
.00050 
.00036 
.00061 
.00087 
.00138 
.00386 
.004 
.011 

Ineh. 
0. 

0. 

Initial  load. 

Klaatio  limit 
Tensile  streDgtb. 

- 

General  eummarjif. 

Tensile  strength  per  aqnareisoh  of  original  seciioa pounds..  170,000 

Slastio  limit  per  square  inch  of  original  section do...  180.000 

Elongation  per  inon  after  ruptore ineh..       .015 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00642 

Reduction  in  area  after  rapture,  per  oentnm  of  original  section 27.3 

Position  of  rupture 4^^.25  outside  the  ganged  section 

Chsjnuster  of  broken  BurfiMse flue  silky 
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SQUARE   AND   FLAT   STEEL   WIRE. 


SaUAEE  AND  FLAT  TIinirED  AHD  nHTIHlf ED  STEEL  WIEE  FEOX 

E.  H.  WOLFF  &  CO.,  LIMITED. 

FIRST  LOT. 

Coil  No.  1.    Weighty  58^  pounds. 
'MO  Square  Wire. 

No  3146. 

Sectional  area,  ^'.0994  x  '^0994  =  . 0098  sqaare  inch. 
Gauged  length,  lO'^ 


Applied  loads. 

Blongation 
per  inch. 

Saooessive 

elonfERtioo 

per  inch. 

Permanent 
set 

SacoMsive 

permanent 

set. 

Itoraarks. 

TotoL 

Per  square 
inch. 

Pounds. 
49 
196 
392 
588 
784 
980 
1,029 
1.078 
1,127 
1,176 
1,225 
1,274 
1,823 
1,872 
1,421 
1.470 
1,610 
1,568 
1,617 
1,666 
1,715 
1,764 
1,813 
1,862 
1.911 
1,960 
2,009 
2,058 
2.107 
2,148 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

105.000 

110.000 

115.000 

120.000 

125.000 

130,000 

135,000 

140.000 

145, 000 

150.000 

155,000 

160,000 

165.000 

170,000 

176,  oro 

1H0,000 
185,000 
190. 0(rO 
195.000 
200. 000 
203, 000 
210, 000 
215,  OCO 
219, 180 

Tneh. 
0. 

.00064 
.00144 
.  00224 
.00304 
.00.196 
. 00427 
.00150 
.00476 
.00.503 
.00530 
.00559 
.00594 
. 00624 
.00602 
.00695 
.00739 
.00769 
.00817 
.00869 
.00914 
.00968 
.01032 
.01106 
.013 
.014 
.015 
.017 
.019 

Jneh. 
0 

.00064 
.00080 
.00080 
.00060 
.  00092 
.OOOJl 
.  OvK)23 
.00020 
.00027 
.00027 
.00029 
.10035 
.00030 
.00038 
.00033 
.00044 
.  00030 
.00048 
.00052 
.00045 
.00054 
.03004 
.00074 
.00194 
.001 
.001 
.002 
.002 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  sti-pugtb. 

.00004 

.00004 

.00025 

.00021 

General  summary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..  219^180 

Elastic  limit  per  square  inch  of  orin^nalsection do. ..  160,000 

Elongation  per  inob  after  ruptnre inch..        .009 

Elongation  per  inch  under  strain  at  elastic  limit ..do...    .00769 

Reduction  in  area  after  rupture,  per  centum  of  original  section 34.7 

Position  of  rapture 4".5  outside  the  gauged  section 

Character  of  broken  surface s fine  silky 
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No.  3147. 

Sectional  area,  ''.0994x''.0994=.0098  square  inch. 
Gauged  length,  10^^ 


Applied  loads. 

Elooj^atioii 
per  inch. 

Saooeaaive 

elongation 

per  inch. 

Permanent 
set. 

Suocesslve 

permanent 

set. 

Remarks. 

Total. 

Per  aqoare 
inon. 

Poundi. 
49 
198 
392 
688 
784 
980 
1,029 
1,078 
1,127 
1,176 
1,226 
1,274 
1,323 
1,872 
1,421 
1,470 
1,619 
1,668 
1,617 
1,666 
1.715 
1,764 
1,813 
1,882 
1,911 
1,960 
2,009 
2.068 
2,107 
2,156 
2»176 

Poundi, 
6,000 
20.000 
40,000 
60,000 
80,000 
100,000 
105,000 
110,000 
115,000 
120,000 
126.000 
130.000 
135,000 
140,000 
145,000 
160,000 
156.000 
160.000 
165,000 
170,000 
176,000 
180,000 
185,000 
190,000 
106,000 
200,000 
205^000 
210.000 
215,000 
220,000 
22^040 

Inch. 

0. 

.00068 
.00144 
.00220 
.00300 
.00389 
.00408 
.00488 
.00459 
.00486 
.00513 
.00539 
.00668 
.00599 
.00629 
.00662 
.00609 
.00737 
.00772 
.00814 
.00850 
.00907 
.00958 
.01020 
.01069 
.01170 
.012 
.014 
.018 
.021 
.024 

Inch, 
0. 
.00068 
.00078 
.00076 
.00080 
.00089 
.00019 
.00025 
.00026 
.00026 
.00028 
.00026 
.00029 
.00031 
.00030 
.00033 
.00037 
.00038 
.00035 
.00042 
.00045 
.00048 
.00031 
.00062 
.00069 
.OOOal 
.00130 
.001 
.002 
.005 
.003 

Inch, 
0. 

/neA. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

v- 

Genei'al  tmwmary. 

Tensile  strength,  per  sqnare  inch  of  original  section pounds..  222,040 

Elaatic limit  per  square  inch  of  original  sef^tion do...  166,000 

Elongation  per  inch  after  rupture inch..        .014 

Elongation  porinch  under  strain  at  elastic  limit do...    .00772 

Keduetlonin  area  after  rapture,  per  centum  of  original  section 34.7 

Position  of  rupture near  middle  of  gauged  section 

Character  of  broken  surface flneatlky 
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No.  3148. 

Sectional  area,  ".0994 x'^0994=. 0098  square  inch. 
Gauged  length,  10". 


Applied  loAdB. 

Elongation 
per  ijicb. 

SaccessiTe 
eloDgatioo 
per  iDch. 

Permanent 
sot. 

SnccesalTe 

penuanenft 

set. 

B^marks. 

Total. 

Per  square 
incn. 

Pounds. 
49 
196 
392 
5^8 
784 
980 
1, 029 
1,078 
1.127 
1,176 
1,225 
1,274 
1,323 
1,372 
1,421 
1,470 
1.519 
1,568 
1,617 
1,666 
1  715 
1,764 
1,813 
1.862 
1.911 
1,960 
2,009 
2,058 
2, 107 
2,156 
2»167 

Pounds. 

5,000 

20,000 

40,000 

60.000 

80,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

]lo,ooo 

135,000 
140,000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180,000 
185.000 
190.000 
196,000 
200,000 
205,000 
.   210.000 
215,000 
220,000 
221,120 

Ineh. 

0. 

.00063 
.00148 
.00223 
. 00312 
.00398 
. 00118 
.00442 
.00467 
.00491 
.00517 
.00542 
.  005T2 
.00597 
.00622 
.00655 
.00083 
.00717 
.00749 
.00784 
.00822 
.00866 
.00914 
.00966 
.01038 
.01127 
.012 
.014 
.015 
.020 
.026 

Ineh. 
0. 

.00063  ' 
.00085 
.  00075 
. 00089 
.00086 
.00020 
.00024 
.00025 
.00024 
.00026 
.00025 
.00030 
.  00026 
.00025 
.00033 
.60028 
.00034 
.00032 
.00035 
.00031 
.00044 
.00048 
.00052 
.00073 
.00089 
.00073 
.002 
.001 
.005 
.006 

Inch, 
0. 

Inch. 

0. 

InlUal  load. 
Elaatio  limit. 

•  «••  •••••• 

Tcna  le  fttrength.              1 

1 

General  summarif. 

Tensile  strength  per  sqaare  inob  of  original  section. ponnds..    221,120 

Elastic  limit,  per  square  Inch  of  original  section do...    175,000 

Eluiigation  pier  inon  aftt^r  rupture inch..         .008 

Elongation  per  inch  under  strain  at  elastic  limit do...      .00822 

Kediiction  in  area  after  rupture,  per  centum  of  original  section 42. 0 

Position  of  rapture 1". 85  on tside  the  ganged  section 

Character  of  broken  surface fine,  silky 
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Coil  No.  2.     Weight  51  po\inda. 

'MO  Square  Wire. 

No.  3149. 
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Section  area,  ''.0991  x".0991=.0098  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Eloof^ation 
per  inch. 

Successive 

eloDgatioD 

per  inch. 

Permanent 
set. 

S;icces«lvo 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Pound*. 
49 
196 
392 
588 
784 
980 
1.029 
1,078 
1.127 
1,176 
1,225 
1,274 
1.323 
1,372 
1,431 
1,470 
1,519 
1,568 
1,617 
1,666 
1.715 
1,764 
1.813 
1.862 
1,9U 
1,960 
2,009 
2,058 
2,107 
2,142 

PoundM. 
5,000 
20,000 
40.000 
60,000 
80,000 
100,000 
105,000 
110,000 
115,000 
120,000 
125,000 
130,000 
135,000 
140,000 
145,000 
150,000 
155»000 
160,000 
165.000 
170,000 
176,000 
180,000 
185,000 
190,000 
195,000 
200,000 
205,000 
210,000 
216,000 
218,570 

Inch. 
0. 
.00068 
.00143 
.00222 
.00307 
.00394 
.00415 
.00487 
.00464 
.00480 
.00517 
.00547 
.00574 
.00606 
.00637 
.00668 
.00708 
.00743 
.00781 
.00822 
.00872 
.00922 
.00978 
.01050 
.01127 
.01227 
.013 
.015 
.019 
.025 

Inch. 
0. 

.00068 
.00075 
.00079 
.00085 
.00087 
.00021 
.000-22 
.00027 
.000  .'5 
.00)28 
,  0<)0:<0 
. 00027 
.00032 
.00031 
.00031 
.00040 
. 00035 
.00038 
.00041 
.00050 
.00050 
.00050 
.00072 
.00077 
.00100 
.00073 
.001 
.004 
.006 

Inch. 
0. 

Inch. 
9. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  strenj^th  per  square  inch  of  original  section ponndn..  218.570 

Elttstic  limit  per  sqnare  inch  of  original  section do...  165,000 

Elongation  per  inch  after  rupture inch  .        .013 

Slongation  per  inch  under  strain  at  elastic  limit du. ..    .007f<l 

Redaction  in  area  after  rupture,  per  centum  of  original  section 29. 6 

Position  of  rupture ".65  inside  the  gauged  section 

Character  of  broken  surfaoo fine  silky 
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No.  3150. 

Sectional  area,  ".0988x".0988=''.0097  square  inch, 
(iaiiged  length,  10". 


Applied  loads. 

EloBicatlon 
per  inch. 

Saccesaive 

eloQjTKtion 

per  iuch. 

Permanent 
aet. 

SncceeaiTe 

permanent 

set 

Remarks. 

TotiiL 

PersqiiAre 
inch. 

48 
194 
388 
582 
776 
970 
1,018 
1,067 
1,1]5 
1.164 
1,212 
],261 
1.309 
1,368 
1.406 
1,455 
1,503 
1,652 
1,600 
1,649 
1,697 
1.746 
1,794 
1,843 
1,89L 
1,940 
1,088 
2,037 
2,085 
2.112 

Pound$. 
A  000 
20,000 
40,000 
60,000 
80,000 
100.000 
105.000 
110.000 
115.000 
120,000 
125,000 
130.000 
135,000 
140.000 
145,000 
150.000 
15\  000 
160,000 
165. 000 
170,000 
176,000 
180.000 
185,000 
190.000 
195,000 
200,000 
205,000 
210,000 
215.000 
217,730 

Ineh, 

0. 

.00067 
.00145 
.00222 
.00307 
.00398 
.00414 
.00440 
.00467 
.00404 
.  005*3 
.00650 
.00577 
.00604 
.00638 
.00670 
.00707 
.00740 
.00777 
.0Q817 
.00868 
.00948 
.00990 
.01058 
.01160 
.01265 
.014 
.016 
.019 
.026 

Ineh. 
0. 

.00067 

.00078 

.00077 

.00085 

.00091 

.00016 

.00026 

.00027 

.00027 

.00028 

.00028 

.00027 

.00027 

.00034 

.00033 

.00037 

.00033 

.00037 

.00040 

.00051 

.00080 

.00042 

.00068 

.00092 

.00115 

.00135 

.001 

.004 

.007 

Ineh. 
0. 

Ineh. 
Q, 

Initial  load. 

EiasUo  limit 
Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  217.730 

Elastic  limit  per  square  inch  of  original  section do...  105^000 

Elongation  per  inon  after  mptaro.   .....inch..        .017 

Elongation  per  inch  nnder  straiu  at  elastic  limit do...    .00777 

Keduction  in  area  atler  ruptuie.  per  centum  of  original  section 28.9 

Position  of  ruptnre 2". 5  inside  the  gauged  section 

Character  of  broken  surface fine  silky 


SQUARE  AND  FLAT  STEEL  WlkE. 
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No.  3161, 

Sectional  area  ''.0989  x  ''.0987 =.0097  square  inch. 
Gauged  length,  10". 


Applied  loads. 

EIoDgfttion 
per  inch. 

Sacoemive 

elongation 

per  inch. 

Permanent 
set. 

Saoceasive 

permanent 

set 

Bemarlcs. 

ToUl. 

Per  raaate 
inon. 

Poundw. 
48 
194 
388 
683 
770 
970 
1,018 
1.007 
1,115 
1,104 
1.213 
1,201 
1,309 
1,358 
1,400 
1,456 
1,503 
1.553 
1,000 
1,049 
1,«97 
1,740 
1,794 
1.843 
1,891 
1,940 
1,988 
3,037 
2,085 
2,128 

Pounds, 
6,000 
20,000 
40.000 
80,000 
80,000 
100,000 
105.000 
110,000 
116.000 
120.900 
125.000 
130,000 
135,000 
140.000 
145.000 
160,000 
155.000 
109,000 
106,000 
170,000 
175^000 
180,000 
185,000 
190,000 
195,000 
300,000 
205^000 
210.000 
215,000 
219,880 

JneK 
0. 

.00008 
.00143 
.00322 
.00303 
.00392 
.00411 
.00433 
.00401 
.00488 
.00612 
.00543 
.00507 
.00509 
.00027 
.00008 
.00701 
.00737 
.00772, 
.00813 
.00801 
.00915 
.00072 
.01048 
.01123 
.01240 
.014 
.010 
.018 
.021 

Inch. 
0, 

.00008 
.00075 
.00079 
.00080 
.00090 
.00019 
.00021 
.00029 
.00025 
.00020 
.00030 
.00025 
.00032 
.00028 
.00041 
.00033 
.00030 
.00035 
.00041 
.00048 
.00054 
.00057 
.00070 
. 00075 
.00123 
.00154 
.002 
.002 
.003 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

EiasUc  limit. 
Tensile  strengtli. 

, 

Oetieral  summary. 

Tensile  strength,  per  square  ineh  of  oriKinal  section pounds..  319,380 

Slasticlimit  per  sqnare  inch  of  original  section do...  105^000 

Elongation  per  inon  after  raptnre inch..       .011 

^ongation  per  inch  under  strain  at  elastic  limit do...    .00773 

Bedactioninareaafter  roptarot  per  oentam  of  original  section 35.8 

Position  of  raptnre at  one  extremity  of  ganged  section 

Character  of  broken  surCace • ftnesUky 


606  SQUARE  AND  FLAT  STEEL  WIRE. 

Ocil  No.  3.  '  Weighty  50  pounds. 

Flat  Wirb. 

No.  3162. 

Sectional  area,  ".1490  x  ".0744  =  .011  sqaare  inch. 
Gauged  length,  10". 


Applied  loadflL 

Slonsation 
per  mcb. 

Snoc«mive 

eloDf^tion 

per  inch. 

Permanent 
set. 

Saccesaive 
permanent 

Mt. 

Remarks. 

Total. 

Persaaare 
inoD. 

Poundt. 
56 
220 
440 
660 
8H0 
1,100 
1,156 
1,210 
1,266 
1,320 
1,875 
1,480 
h4M 
1,540 
1,595 
1,660 
1,705 
1,760 
1,816 
1,870 
1,925 
1,980 
2,035 
2,090 
2.146 
2,210 
2,255 
2,310 
2,365 
2,420 
2,476 
2, 512 

PouniB. 
6,000 
20,000 
40,000 
60,000 
80,000 
100.000 
106,000 
110,000 
115,000 
120.000 
J26.000 
130,000 
18^000 
140,000 
145.000 
150,000 
156,000 
160,000 
165,000 
170,000 
176,000 
180,000 
185.000 
190,000 
196,000 
200,000 
205,000 
210,000 
215,000 
220,000 
225,000 
228,360 

Ineh. 

0. 

.00062 
.00186 
.00210 
.00205 
.00380 
.00403 
.00425 
.00448 
.00471 
.00496 
.00523 
.00545 
.00670 
.00595 
.00623 
.00651 
.00681 
. 00707 
.00741 
.00778 
.00810 
.00846 
.00903 
.00963 
.01040 
.OHIO 
.01260 
.016 
.017 
.020 
.025 

Jneh. 

0. 

.00062 
.00074 
,00074 
.00065 
.00085 
.00028 
.00022 
.00023 
.00023 
.00025 
.00027 
.00022 
.00026 
.00026 
.00028 
.00028 
.00080 
.00026 
.00034 
.00032 
.00037 
.00036 
.00057 
.00060 
.00077 
.00070 
.00150 
.00240 
.002 
.003 
.006 

Indi. 
0. 

Inch. 

0. 

Initial  load. 

BlastioUmit. 
Tensile  strength. 

• 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..  228.360 

Elasticlimit  per  sqoare  inch  of  original  section do...  185,000 

Elongation  per  inch  after  rnptnre inch..       .014 

Elonf^tion  per  inch  under  strain  at  elastic  limit do...    .00846 

Kediictionin  area  after  rapture,  per  centum  of  original  section 29.1 

Position  of  rupture 2".5  inside  the  ganged  section 

Character  of  broken  sarfaoe flae  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  3163. 

Sectional  area,  'M 490  x  ".0744  =  .011  square  inch. 
Gauged  length,  lO''. 


Applied  loads. 

Elongation 
per  inch. 

Snooesaive 

elongation 

per  inch. 

Permanent 
set. 

SttcceMive 

permanent 

set. 

Kemarks. 

Toua. 

Per  squBre 
incou 

Poimcb. 
55 

220 
440 
660 
880 
1,100 
1,155 
1,210 
1,265 
1,820 
1,375 
1,430 
1,486 
1,540 
1.595 
1,650 
1,705 
1,760 
1,815 
1,870 
1,925 
1.960 
2.U35 
2,090 
2,145 
2,200 
2,255 
2,310 
2,865 
2,420 
2,475 
2,580 

Pounds, 
5^000 
20,000 
40,000 
60,000 
80,000 
100,000 
105.000 
110.000 
115.000 
120,000 
125,000 
130.000 
135,000 
140,000 
145,000 
150,000 
155,000 
160.000 
165.000 
170,000 
175.000 
180.000 
185,000 
190,000 
195,000 
200.000 
205.000 
210,000 
215.000 
220,000 
225,000 
230,000 

Inch, 
0. 

.00068 
.00189 
.00212 
.00292 
.00378 
.00399 
.00422 
.00445 
.00469 
.00495 
.00519 
.00544 
.00500 
. 00594 
.00624 
.00650 
.00679 
.00709 
.00742 
.00775 
.00809 
.00845 
.00889 
.00045 
.01005 
.01088 
.  01210 
.014 
.016 
.018 
.023 

Jneh, 
0. 

.00068 

.00071 

.00073 

.00080 

.00086 

.00021 

.00023 

.00023 

.  0U024 

.00026 

.00024 

.00025 

.00025 

. OC025 

.00030 

.U0026 

.00029 

. 00030 

.00U33 

.00033 

.00034 

.00030 

.  00U44 

.0U056 

.00060 

.00083 

.00122 

.00190 

.002 

.002 

.005 

Inch. 
0.  ■ 

Jneh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

«>«•«•  •••■•• 

General  summary, 

Teosile  strength  per  sqnare  inch  of  original  section pounds..  280.000 

Elastic  limit  per  square  inch  of  original  section do...  185,000 

Elongation  per  inch  after  ruptiiro ^ inch..       .006 

Elongation  per  inch  under  strain  at  eLuitic  limit do...    .00845 

Redaction  in  area  atter  mptare,  per  oentnm  of  original  section 32. 7 

Position  of  rupture 8" .25  outside  the  gauged  section 

Character  of  broken  surface fine  silky 
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SQUARE    AND    FLAT    STEEL   WIKE. 


No.  3164. 

Sectional  area,  'M490x'^0744=.011  square  inch. 
Gauged  length,  10^^ 


Applied  loads. 

EloDffation 
per  iDOh. 

SaoeeesiTe 

elongation 

per  inch. 

Permanent 
set 

SncceRsive 

permanent 

set. 

Bemarks. 

Total. 

Per  raaare 
mcu. 

Poundt. 
55 
220 
440 
660 
880 
1,100 
1,156 
1,210 
1,265 
1,820 
1,376 
1,4.10 
1,485 
1,640 
1,505 
1.650 
1,706 
1,760 
1,815 
1,870 
1,925 
1,960 
2,036 
2,090 
8,145 
8,200 
2,256 
2,310 
2,365 
2,420 
2.475 
2,508 

Poundt. 
6^000 
20,000 
40.000 
60,000 
80,000 
100,000 
105,000 
110,000 
115,000 
180,000 
126.000 
130,000 
185,000 
140.000 
14^C0O 
150,000 
156,000 
160,000 
166^000 
170.000. 
175,000 
180,000 
185,000 
190,000 
196,000 
200,000 
205,000 
210,000 
215.000 
220,000 
225,000 
228^000 

Inch, 

0. 

.00072 
.00147 
.00222 
.00807 
.00393 
.00416 
.00437 
.00462 
.00487 
.00512 
.00537 
.00662 
.00587 
.00611 
.00688 
.00068 
.00698 
.00727 
.00757 
.00786 
.00821 
.00860 
.00908 
.00961 
.01037 
.01180 
.01250 
.014 
.016 
.020 
.027 

Inch, 
0. 

.00072 
.00075 
.00075 
.00085 
.00086 
.00022 
.00023 
.00025 
.00026 
.00025 
.00026 
.00026 
.00027 
.00024 
.00027 
.00030 
.00025 
.00034 
.00030 
.00089 
.00035 
.00039 
.00048 
.00053 
.00076 
.00083 
.00130 
.00150 
.002 
.004 
.007 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

£lHi»tio  limit 
Tensile  strenjstb. 

General  8ummary, 

m 

Tensile  strengtli  per  square  inch  of  original  section ponnds..    288,000 

Blastio  limit  per  sonare  inch  otorigiaal  section do...    185,000 

BloDgation  per  inch  after  rupture inch..         .017 

Elongation  per  inch  under  strain  at  elastic  limit.. do...      .00660 

Bednctionin  area  after  rupture,  per  centum  of  original  section 87.8 

Position  of  rupture 1"  inside  the  gauged  section 

Character  of  broken  snrfiMe line  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

Coil  No.  4.     Weight  54  pounis. 

Flat  Wire. 

No.  3155. 

Sectional  area,  ".1483  x  ".0740 =.0 1 1  square  inch. 
Oaaged  length,  10". 
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Applied  loads. 

ElongAtiou 
per  iuch. 

SncceftAlre 

elonjratinn 

pbr  iiicli. 

Permanent 
set. 

SiicceaBire 

prrroanent 

set. 

Remarks. 

Total. 

Per  flno«re 
incli. 

Pounds. 
65 
220 
440 
880 
880 
1.100 
1,155 
1,210 
1,285 
1,320 
1,375 
1,430 
1,466 
1,540 
1,505 
1,050 
1,705 
1,780 
1,815 
1,870 
1.026 
1,080 
2,035 
2,000 
2,145 
2,200 
2,255 
2,310 
2.385 
2,420 
2,445 

Pounds. 
5,000 
20,000 
40,000 
60,000 
80,000 
100.000 
105.000 
110,000 
115. 000 
120,000 
126.000 
130,000 
135,000 
140. 000 
145.000 
160.000 
165,000 
180,000 
105,000 
170.000 
175.000 
180.000 
186,000 
100,000 
105.000 
200,000 
20^000 
210,000 
215,000 
220.000 
222,270 

Inch, 

0. 

.00070 
.00142 
.00222 
.00303 
.00388 
.00410 
.00432 
.00463 
.00470 
.00500 
.00524 
.00648 
.00572 
.00598 
.00022 
.00048 
.00878 
.00708 
.00738 
.00771 
.00808 
.00851 
.00011 
.00970 
.01002 
.01108 
.01822 
.015 
.010 
.022 

Inch. 

0. 
.00070 
.00072 
.00080 
.00081 
.00086 
.0002-2 
.  000*22 
.000*21 
.  ( 0020 
.00021 
.00021 
.00024 
.00024 
.  0<i026 
.  0<>0'24 
.000*20 
.00U30 
.00030 
.00030 
.00033 
.00037 
.00043 
.00000 
. 00008 
.OOOK) 
.001i»6 
.00154 
.00178 
.004 
.003 

Inch. 
0. 

Inch. 
0. 

iBitiai  load. 

EUstic  limit. 
Tensile  strength. 

• 

General  Bummarg. 

Tensile  atrength  per  square  inoh  of  orieinat  section pounds..  222,270 

Slastio  limit  per  sqnare  inch  of  original  section do...  180,000 

Klongation  per  inch  after  mptnre inch..       .007 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00808 

Reduction  in  area  after  ruptare,  per  oentara  of  original  section 29.1 

PoMitionofruptare 1".4  ontside  the  gauged  section 

Characterof  broken  surface ^ flnesiUcy 

H.  Ex.  165 39 


r 
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SQUARE   AND    FLAT   STEEL   WIRE, 


No.  3156. 

Sectional  area,  'M483x".0740=.011  square  inch. 
Ganged  length,  lU". 


Applied  loftdt. 

SloDgaUon 
per  inch. 

Sncceflsive 

elonjratioD 

per  ioch. 

FenDanent 
set. 

Saccessive 

permaDent 

set 

BemnrkH. 

■ 

Tot«l. 

Per  square 
iBon. 

Poundt. 
65 

220 
440 
660 
880 
1100 
1155 
1210 
1265 
1320 
1376 
1430 
1485 
1540 
1595 
1650 
1705 
1760 
1815 
1870 
1925 
1980 
2035 
2000 
2145 
2200 
2255 
2310 
2365 
2412 

Potmda. 
6,000 
20,000 
40,000 
60,000 
80.000 
100,000 
105,000 
110,0<IO 
115,000 
120.000 
125.000 
130,000 
185,000 
140,000 
145.000 
160,000 
155,000 
160,000 
165.000 
170,000 
176,000 
180,000 
185,000 
190,000 
195^000 
200,000 
205,000 
210,000 
216.000 
210,270 

Inefu 
0. 

.00062 
.00137 
.00212 
.00295 
.00381 
.00408 
.00430 
.00450 
i 00471 
.00498 
.00622 
.00548 
.00576 
.00600 
.00628 
.00658 
.00690 
.00723 
.00758 
.00800 
.00846 
.00898 
.00933 
.01U33 
.01140 
.01250 
.015 
.019 
.023 

Inch. 

0. 

.00062 
.00075 
.00075 
.00083 
.00086 
.00027 
.00022 
.00020 
.00021 
.00027 
.00024 
.00026 
.00028 
.00024 
.00028 
.00030 
.00032 
.00033 
.00036 
.00042 
.00046 
.00052 
.00055 
.00080 
.00116 
.00101 
.00250 
.004 
.001     ^ 

Inch. 
0. 

Jneh, 
0. 

Initial  load. 

ElaatioUnit. 
Tensile  strength. 

General  8umnuit*if, 

Tensile  strength  per  square  inch  of  orietnal  section pounds . .  219, 270 

Elastic  limit  per  SQuare  inch  of  original  section do...   170,000 

Eloni^ation  per  incn  after  rapture ....inch..  .007 

Klong.itiOD per  inch  under  strain  at  ol.nstic  limit ' do...    .00758 

Keduotion  in  area  after  rupture,  per  centnm  of  original  section 26^4 

Postion  of  rupture y.5  outside  the  ganged  section 

Character  of  broken  surface < fine  silky 

• 


SQUARK  AND  FLAT  STEEL  WIRE. 
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Ko.  3157. 

Sectional  area,  'M483x".0740=.011  square  inch. 
Gauged  length,  W. 


Applied  loads. 

Elongation 
per  inch. 

SaccessiTe 

elODpition 

per  inch. 

1        • 

PermMient 
set. 

• 

SucceRftiTO 

]»einiaQent 

set 

Remarks. 

ToUl. 

Per  m  aare 
inca. 

Ptnaidi. 
55 
220 
440 
660 
880 
1,100 
1.155 
1,210 
1,286 
1,320 
1,375 
1,430 
1,485 
1.540 
1.505 
1,850 
1,706 
1,760 
1,816 
1,870 
1,925 
1,980 
2,035 
2,090 
2,145 
2.20O 
2,255 
2.310 

2,:m» 

2,420 

Pounds. 
6.000 
20,000 
40,000 
60,000 
80,000 
100.000 
105.000 
110,000 
115,000 
120.000 
125.000 
130,000 
13.\  000 
140,000 
145.000 
liSO.OOO 
166.000 
160,000 
165.000 
170.000 
175,000 
180,000 
185.000 
190,000 
196,000- 
200,000 
205,000 
210,000 
216, 000 
220,000 

Inch. 
0. 

.00071 
.00148 
.00228 
.00308 
.00391 
.00412 
.00133 
.00468 
.00483 
.00507 
.00532 
.  005f>8 
.00585 
.00613 
.00640 
.00675 
.00708 
.00740 
.00776 
.01817 
. UU861 
.OUW)^ 
.00068 
.01043 
.01122 
.01238 
.014 
.016 
.021 

Inch, 
0. 

.00071 
.00077 
.00080 
.00080 
.00083 
.00021 
.00021 
.00025 
.00026 
.00024 
.00025 
.00026 
.00027 
.00028 
.00027 
.00035 
.00033 
.00032 
.00036 
.00041 
-i0iM)44 
.00044 
.00063 
.00075 
.00070 
.00116 
.00162 
.002 
.005 

Infh» 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit 
Tensile  strength. 

.....  .<w.... 

• 

- 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  220,000 

Elastic  limit  per  so nare  inch  of  original  section do  ..  170,000 

Elongation  per  inca  after  rupture inch..        .009 

Elongation  per  inch  nnder  strain  at  elastic  limit  do...    .00776 

Kedtiction  in  area  after  rupture,  per  ceutuni  of  original  section 34. 5 

Position  of  rupture rM5  outside  the  gauged  section 

Character  of  broken  snrfaoe ^ flne  silky 


612 


SQUARE  AND  FLAT  STEEL  WIRE. 


SECOND  LOT. 


Coil  No.  1. 

'M5  Square  Wire. 

No.  3386. 

Sectional  area,  'M474x'M474=.0217  square  inch. 
Ganged  length,  lO''. 


Applied  loads. 

Elongation 
per  inch. 

SnooeBsive 
elongation 
per  Inch. 

Permanent 
set 

Sncceasive 

permanent 

set. 

Bemarka. 

Total. 

Per  Aoaare 
iDcn. 

Poundt. 
108 
434 
868 
1,302 
1,786 
2.170 
2.278 
2,387 
2,405 
2,004 
2,712 
2.821 
2,020 
3,038 
3,146 
3,255 
3,863 
3,472 
8,680 
3,689 
3,797 
3.006 
4,006 

Poundt. 

6,000 

20,000 

40,000 

60,000 

80.000 

100,000 

105.000 

110.000 

115,000 

120,000 

125.000 

130.000 

135,000 

140,000 

145.000 

150,000 

155,000 

100,000 

165.000 

170,000 

175, 000 

180,000 

184,610 

Inch, 

0. 

.00050 
.00138 
.00221 
.00313 
.00418 
.00446 
.00171 
.00503 
.00536 
.00568 
.00609 
.00646 
.00688 
.007^ 
.00788 
.00851 
.00933 
.01046 
.013 
.016 
.019 
,027 

Inch. 

0. 

.00059 
.00070 
.00083 
.00002 
.00105 
.00028 
.00025 
.00032 
.00033 
.00032 
.00041 
.00037 
.  Om042 
.OUOi.'f 
.00055 
.00003 
.00082 
.00113 
.00254 
.003 
.003 

iThCh. 

0. 

IneK. 
0. 

Initial  load. 

Elastic  limit 

1 

- 

1 

.008 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  184.610 

Klatitlc  limit  per  snaare  inch  of  original  section   do...  135,000 

Klongation  per  inch  after  ruptare inch..       ,0  2 

RIougation  per  inch  under  strain  at  elastic  limit   do...    .00M6 

deduction  in  area  after  rapture,  per  centuiu  of  original  sectlbn so.  4 

>'imition  of  rupture .....i"  inside  the  gauge<l  section 

Character  of  broken  sorfiftce ailky 


1 


SQUARE  AND  FLAT  STEEL  WIRE. 


613 


^^o.  3387. 

Sectional  area,".U72x'M472=.0317  square  inch. 
Gauged  length,  lO"'. 


Applied  loads. 

EloDeation 
per  mob. 

Saccesftire 

elongation 

per  inch. 

Permanent 

set. 

SucceftitiTe 

permanent 

set. 

• 

Remarks. 

TotoL 

PersaiUffe 
inoa. 

Pounds, 
106 
434 
868 
1,302 
1,736 
2,170 
2,27? 
2,387 
2,495 
2,604 
2,712 
2,821 
2,927 
8.038 
3,146 
8^255 

•   8,863 
3.472 
8.580 
8,689 
3,797 
8,906 
4,016- 
4,048 

Pounds. 
5,000 
20,000 
40,000 
60.000 
80.000 

100,000 

lo^ooo 

110.000 
115.000 
120,000 
126,000 
130,000 
135,000 
140,000 
145,060 
150,000 
155.000 
160,000 
165,000 
170.000 
175,000 
180,000 
186^000 
186^540 

Inek, 
0. 

.00061 
.00138 
.00227 
.00320 
.00420 
.00440 
.00470 
.00497 
.06527 
.00567 
.00590 
.00622 
.00660 
.00703 
.00749 
.00607 
.00880 
.00085 
.0115 
.013 
.017 
.022 
.027 

Inek. 
0. 

.00061 
.00077 
.00089 
.00093 
.00100 
.00020 
.00030 
.00027 
.00030 
.00030 
.00033 
.00032 
.00038 
.00043 
.00046 
.00058 
.00073 
.00105 
.00105 
.0015 
.004 
.005 
.005 

JneK 
0. 

Inek. 
0. 

Initial  load. 

Elaaticlimit. 
Tensile  strength. 

••••• «•*••• 

......t..... 

General  8ummarjf. 

Tensile  strength  per  square  inch  of  original  seotion jrannds . .    186, 540 

Elasticlimit  per  sqnaire  inoh  of  original  section  do...    140,000 

Elongation  per  inch  ai!ler  rnptnre inch..         .018 

Elongation  per  inch  under  strain  at  elastic  limit do...      .00660 

Seduction  in  area  after  rupture,  per  centum  of  original  section 82.8 

Position  of  rupture ^'inside  the  gauged  seotion 

Character  of  broken  anriiaoe. siUcy 


I 


^ 
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SQUARE   AND   FLAT   STEEL    WIRE. 
No.  3388. 


Sectional  area  'M472  x  'M474=.0217  sqaare  incli. 
Gaaged  length,  10''. 


Applied  loads. 

EloDcation 
perlDoh. 

SaecefMiire 

oloDgation 

per  inch. 

PennaneDt 

Mt 

SacceMire 

pennuieiit 

set. 

Remarks. 

ToUL 

PerMUAre 
Inon. 

Poindi. 
108 
434 
868 
1,302 
1,786 
2,170 
2,278 
2,387 
2,495 
2,604 
2,712 
2,821 
2,927 
8,088 
3,146 
3,255 
3.863 
3,472 
3,680 
3.689 
8,797 
3,906 
3,997 

Pound». 

5,000 

20.000 

40,000 

60,000 

80.000 

100,000 

105,000 

110,000 

115,000 

120,000 

125.000 

130.000 

135,000 

140,000 

146,000 

150.000 

155,000 

160,000 

165,000 

170,000 

175,000 

180,000 

184, 190 

Inch. 
0. 

.00060 
.00148 
.00232 
.00322 
.00433 
.00468 
.00500 
.00532 
.00572 
.00616 
.00663 
.OWIO 
.00763 
.00828 
.00884 
.00982 
.01090 
.013 
.019 
.018 
.022 
.033 

Inch. 

0. 

.00060 
.00079 
.00061 
.00090 
.00111 
.00030 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  sttenj^li. 

^^^           ^  ^     ^1           

•*•    ! 

.00037 

.00032 

'  .00040 

1 



.00044 

.00047 

.00047 

.00100 

.00065 

.00066 

.00088 

.00108 

.00210 

.003 

.002 

.004 

.011  • 

.. • A •       ^  . 

_  -  -  - 

■| 

- 

Geniral  summary. 

Tensile strenfrtii  persqnare  inch  of  ori^iual  section pounds..  184, 190 

EUmIIo  limit  per  square  Inch  of  original  section. do...  120,000 

Elongation  per  inch  after  rupture ^ inch..        .030 

Elongation  per  inch  under  strain  at  elastic  limit -. do...     .00572 

Reduction  in  area  after  rupture,  per  centum  of  original  section 81.8 

Positinn  of  rupture 4.''2  inside  the  ganged  sootioii 

Character  of  broken  surface silky 


y^ 


SQUAHfi  AKD  FLAT  StEEL  WlBE. 
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Coil  2. 
Flat  wire,  'M492x  ".0741 =.011  square  inch. 

Ko.  3389. 

Sectional  area,  ".1492  x  ".0741 =.011  square  incL. 
Ganged  length,  10". 


AfypUed  loads. 

BlongBtion 
per  inch. 

SocoesfliTC 

elongation 

per  inch. 

Permanent 
set. 

Snooesiiive 

permanent 

set. 

Remarks. 

Total. 

Per  sanare 
inoh. 

Pwindt. 
65 
220 
440 
660 
880 
1.100 
1.166 
1,210 
1,266 
1,820 
1,876 
1.480 
1.486 
1,540 
1,586 
1.6S0 
1,706 
1,760 
1,816 
1,870 
1,926 
1,980 
2,036 
2,090 
2,146 
2,178 

Pounds. 

6,000 

20.000 

40,060 

60,000 

80,000 

100,000 

106,000 

110,000 

116,000 

120,000 

128,000 

•180.000 

186,000 

140.000 

146,000 

160,000 

155,000 

160.000 

165.000 

170,000 

175,  UOO 

180.000 

185,000 

190,000 

195,000 

198,000 

Inch. 
0. 

.00050 
.00124 
.00204 
.00290 
.00380 
.00400 
.00428 
.00449 
.00476 
.00500 
.00530 
.00565 
.00590 
.00618 
.00650 
.00682 
.00720 
.00765 
.00820 
.00900 
.01015 
.012 
.016 
.020 
.027 

Ineh. 
0. 

.00050 
.00074 
.00080 
.00086 
.00090 
.00020 
.00023 
.00026 
.00026 
.00025 
.00030 
.00025 
.00035 
.00028 
,00032 
.00032 
.00038 
.00045 
.00055 
.00080 
.00115 
.00185 
.004 
.004 
.007 

Ineh. 
0. 

Ineh. 
0. 

IniUal  load. 

• 

Elastic  limit. 
Tensile  sti  en  gth. 

...     .... 

1 

. 

Oeneral  summary. 

TeBaUe strmffth  per  sqoare  Inch  of  original  section pounds..  198,000 

Blastio limit  per  sanare inch  of  original  aeoi ion do...  160,000 

Slongation  per  incn  after  rnptnre inch..        .010 

Elongation  per  inch  under  strain  at  dastio  limit do...    .00720 

Bedacttoa  in  area  after  rnptnre,  per  centum  of  original  section 20.0 

Position  of  raptare 9''.75  oatside  the  ganged  section,  in  holder  jaws 

pharacter  of  broken  sarlkoe • fine  silky 
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SQUABE   AND   FLAT   STEEL   WIRE. 

m 

No.  3390. 


Sectional  area,  ".1492  x  ".0743 =.011  per  sqaare  inch. 
Gauged  length,  10". 


Applied  loads. 

EloogatiuD 
per  inch. 

SncoeBsive 

PermaneDt 
■et. 

SacoesaiTe 

permanent 

set. 

Bemarke. 

Total. 

Per  sooare 
inon. 

elongation 
per  inch. 

Poundt, 
56 
220 
440 
660 
880 
1,100 
1,155 
1.210 
1,205 
1,320 
1,875 
1,430 
1,486 
1,540 
1,505 
1,650 
1,706 
1,760 
1,815 
1,870 
1.926 
1.980 
2,036 
2,090 
2.118 

Poundt, 
5,0V0 
20,000 
40.000 
60,000 
80,000 
100.000 
105.000 
110, 000 
115.000 
120,000 
126,000 
130.000 
136,000 
140.000 
145,000 
150,000 
155,000 
160,000 
165,000 
170. 000 
175,000 
180,000 
186,000 
190,000 
102,640 

Inch. 

0. 

.00050 
. 00130 
.00210 
.00310 
.00406 
.00426 
.00457 
.00483 
.  00610 
.00548 
.00688 
.00622 
.00667 
.00708 
.00758 
.00808 
.00877 
.00948 
.01039 
.012 
.014 
.016 
.021 
.023 

Inch, 
0. 

.00050 
.00080 
.00080 
.00100 
.00095 
.00020 
.00032 
.00026 
.00036 
.00020 
.00040 
.00034 
.00045 
.00041 
.00060 
.00050 
.00060 
.00071 
.00091 
.00161 
.002 
.002 
.005 
.002 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  strength. 

• 

•  ••• . . 

Qtneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  192,540 

Elastic  limit  per  souare  inch  of  original  section do...  146,000 

Elongation  per  inch  after  mptnre inch..        .011 

JSIongation  per  inch  under  strain  at  elastic  limit do...    .00708 

Keductiouin  area  after  rupture,  per  centum  of  original  section 27.3 

Position  of  rupture 1".2  outside  the  gauged  section 

Character  of  broken  surface •...• silky 


SQUARE   AND   FLAT    STEEL   WIRE. 

No.  3391. 

Sftctional  area,  'M493  x  ".0743  =  .011  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

Blonsatlon 
per  Inch. 

ft 

SaooemiTe 

eloD^ation 

perlnob. 

Permanent 
■et. 

SnocesBire 

permanent 

sot. 

Remarks. 

ToUl. 

Persquftre 
inch.    ' 

Foundt. 
55 

220 
440 
660 

1,100 
1,155 
1,210 
1,265 
1.320 
1.375 
1,430 
1,485 
1.540 
14  596 
1.650 
1,705 
1,760 
1,815 
1.870 
1,925 
1,980 
2,035 
2.090 
2.145 
2,168 

Povndt. 
5.000 
20.000 
40.000 
60,000 
80.000 
100.000 
105.000 
110.000 
115,000 
120.000 
125.000 
130,000 
135.000 
140,000 
145.000 
150,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180,000 
185,000 
186,000 
195,000 
197,090 

Inch. 

0. 

.00060 
.00136 
.00212 
.00298 
.00390 
.00412 
.00441 
.00466 
.00497 
.00519 
.00564 
.00584 
.00618 
.00649 
.00689 
.00731 
.00771 
.00824 
.00805 
.00960 
.01060 
.012 
.013 
.016 
.018 

Jneh. 

0. 
.00060 
.00076 
.00076 
.00086 
.00002 
.00022 
.00029 
.00025 
.00081 
.00022 
.00035 
.00030 
.00034 
.00031 
.00040 
.00042 
.00040 
.00053 
.00071 
.00065 
.00100 
.0014 
.001 
.008 
.002 

Inch. 
0. 

Itch. 
0. 

Initial  load. 

Elastic  limit 
TensUe  strength. 

General  tummary, 

TensUe  strenfcth  per  sqnareinch  of  original  seotion poundA..  197,000 

Klsstic  limit  per  square  inch  of  origiDalsection do  ..  160,000 

Elongation  per  inch  after  rnpture inch..        .003 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00771 

Redoctton  in  area  after  raptnre.  per  centum  of  original  section 20. 0 

Position  of  rapture 3''.3  outside  the  ganged  seotion 

Charaoter  of  broken  sorfiaoe silky 
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SQUARE  AND  PLAT  STEEL  WIRE. 


THIRD  LOT. 

The  coils  were  marked  1,  2,  and  3  when  received,  for  identification. 

Marks  on  coils. 

Coil  1,  no  marks. 

Coil  2,  stock,  S.  M.;  size,  15x9;  strength,  2290;  torsion,  10. 

Coil  3,  stock,  S.  M.;  size,  15x9;  strength,  2340;  torsion,  15. 

De9enpt%on. 


Nam- 

ber  of 

coil. 

Surface 
of  wire. 

Kominal 
dimeiuioiiA. 

Actual  dimenaions. 

Weight  of  coil. 

Dianioter  of  cnrve 
of  wtru«. 

One  end. 

Other  end. 

Pounda. 

Oancea. 

In  coiL 

When  re- 
It^aaed. 

1 
2 
3 

TioDed. 
«.  .do  .... 
...do  .... 

h         n 

.15X.075 
.16X.076 
.15X.075 

.14»lX.a74l 
.1488  X. 0730 
.  1486  X  .  0730 

//         // 

.  M02  X  .  0742 
.  1486  X.  0732 
.  1485  X  .  0720 

S5 
28 
17 

17 
16 
16 

II 

42 
42 

<8 

8 
8 

The  surfaces  of  the  wires  were  smooth,  and  corners  rounded  to  about 
".01  radius. 

In  general,  the  tinning  appears  of  uniform  thickness.  Each  coil, 
however,  showed  places  in  which  the  coating  was  broken,  exposing  the 
steel  in  minnte  places. 

There  was  excess  of  tin  in  places  on  the  edges  of  coil  No.  1,  the 
thickness  being  in  these  places  ".002  iL . 

The  wires  coiled  successfully  over  an  arbor  ".13  diameter. 


SQUARE  AND  FLAT  STEEL  WIRE. 
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Coil  J\ro.  1. 

No.  3763. 

Sectional  area,  ".U90x".0742=.011  square  inch. 
Gauged  length,  10''. 


Applied  loHds. 

EloDftation 
per  inch. 

SiiceeBAive 

elongation 

per  inch. 

Permftnent 
set. 

Succeftftivo 

Keraarka. 

1 

ToUl. 

Per  soaar« 
incli. 

permauuut 
set. 

Pounds. 
55 
220 
440 
000 
880 
1,100 
1.155 
1.210 
1,2G5 
1.320 
1,375 
1,430 
1,485 
1.540 
1.695 
1.650 
1.706 
1.760 
1.815 
1.870 
1,925 
1,980 
2.036 
2.090 
2,145 
2,200 
2,209 

Pounds. 
5,000 
20.000 
40,000 
60.000 
80.000 
100,000 
105,000 
110,000 
115,000 
120,000 
125,000 
130,000 
135.000 
140.000 
146.000 
15(),000 
155,000 
160,000 
165.000 
170.000 
176. 000 
180,000 
185.000 
190.000 
195,000 
200,000 
200,820 

Inch. 
0. 

.00070 

.00142 

.00220 

.00299 

. 00377 

.00392 

.00411 

.00431 

.00461 

.00471 

.00491 

.00516 

.00538 

.005.'i8 

.00581 

.00602 

.006^ 

.00659 

.00604 

.00733 

.00782 

.00860 

.00088 

.017 

.027 

.031 

Inch, 
0. 
.00070 
.00072 
.00078 
.00079 
.00078 
.00015 
.00019 
.00020 
.00020 
.OUOJO 
.00020 
.00025 
.00022 
.  OOO.'O 
.00023 

.0002: 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

.. 

.00028 

1 

. GOU.O 

.  oo<):r» 

.  000.9 
. 00049 
.0007H 
.00128 
.00712 



Elastic  limit. 

1 

« 

.010 
.004 

....a   •••••• 

Tensile  strength. 

i 

General  summary. 

Tensile  strength  persqnarc  inch  of  original  section pounds.     200.820 

Elastic  limit  per  square  inch  of  original  section do  ..    175,  uuo 

Elongation  per  inch  after  ruptare iueh.         .i/2J 

Klongation  per  Inch  under  strain  at  elastic  limit do...      .0U73<I 

Kednction  in  area  after  rupture,  per  centum  of  original  section 32.8 

Position  of  rupture 1".15  inside  the  gauged  seotiou 

Character  of  broken  aurfiftce silky 


r 
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SQUARE   AND  F.-AT   STEEL    WIRE. 


Ko.  3764. 

Sectional  area,  'M490x''.0736=:.011  sqaare  inch. 
Gauged  length,  10". 


Applied  londs. 

Eloueatiou 
perlnoli. 

Siiccesslvo 

Permanent 
set 

SaccesAire 

permanent 

set. 

• 

Remmrka. 

ToUL 

Per  ftoaare 
inon. 

eloneatioD 
perlnoh. 

Pounds. 
55 
220 
440 
660 
880 
1,100 
1,155 
1,210 
1,265 
1,320 
1,375 
1,430 
1,485 
1,540 
1,595 
1,650 
1,705 
1,760 
1,815 
1,870 
1,925 
1,980 
2,035 
2,090 
2,145 
2,200 

Pounds. 
5.000 
20.000 
40,000 
60,000 
80,000 
100,000 
105,000 
110,000 
115^000 
120,000 
125, 000 
130,000 
J35,000 
140,000 
145,000 
150,000 
155,000 
160.000 
165,000 
170,000 
175,000 
180,000 
185,000 
190,000 
196.000 
200.000 

Inch. 

0. 

.00075 
.00152 
.00234 
.00307 
.00387 
.00407 
.00422 
.00447 
.00466 
.00488 
.00510 
.00531 
.00650. 
.00579 
.00598 
.00622 
.00650 
.00678 
.00717 
.00755 
.00806 
.00878 
.01002 
.015 

Inch, 

0. 
.00075 
.00077 
.00082 
.00073 
.00080 
.00020 
.00015 
.00025 
.00019 
.00020 
.00024 
.00021 
.00019 
.00029 
.00019 
.00024 
.00028 
.00028 
.00039 
.00038 
.00051 
.00072 
.00124 
v00498 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summarif. 

Te jsile  strenf^th  per  sqaare  inch  of  ori jnnal  section pounds . .  200, 000 

ElaAticlimit  per  sqnare inch  of  oiiginai  section do...  175,000 

Elongation  per  incD  after  ruptare inoh..        .007 

Elongation  perlnoh  nnder  strain  at  elastic  limit do...    .00755 

Reduction  in  area  after  ruptare,  percentam  of  original  section 37.8 

Position  of  rapture 7".35  outside  the  gauged  section 

Chaiaoter  of  broken  surlace ..line  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  3765. 

Sectional  area,  'M490x".0740=.011  square  inch. 
Gauged  length,  10". 


-5 

Applied  loads. 

Elongation 
per  inch. 

SaoooMlTO 
elonntion 
per  inch. 

Permanent 
set. 

Sneoesnive 

permanent 

set. 

Bemarks. 

ToUL 

!Per  MUAre 
iDoa. 

PoundM, 
56 

220 
440 
680 
880 
1,100 
1,820 
1,375 
1,430 
1,485 
1,540 
1,505 
1,660 
1,705 
1,760 
1,815 
1,870 
1,025 
1,080 
2,036 
2.000 
2.145 
2,200 
2,220 

6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
120,000 
125,000 
130.000 
185.000 
140,000 
146,000 
150,000 
155,000 
160,000 
166,000 
170,000 
175,000 
180.000 
186.000 
100.000 
105,000 
200,000 
201.820 

lnch» 

0. 

.00064 
.00137 
.00212 
.00202 
.00365 
.00428  • 
.00450 
.00488 
.00512 
.00631 
.00553 
.00577 
.00507 
.00623 
.00654 
.00686 
.00726 
.00774 
.00837 
.00076 
.016 
.020 

Inch, 

a 

.00064 
.00078 
.00073 
.00080 
.00073 
.00063 
.00022 
.00038 
.00024 

.oooto 

.00022 
.00024 
.00020 
.00026 
.00031 
.00031 
.00041 
.00048 
.00063 
.00138 
.00625 
.004 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
EUstic  limit 

* 

Tensile  strength. 

* 

...... .^.... 

General  summary. 

Tensile  strength  per  square  Inch  of  orij^inal  section pounds..    201,820 

Slasticlimit  per  sopare  inch  of  original  section do...    170.000 

Elongation  per  IncE  after  rnptare iuch..         .008 

Kloii];ation  i>er  inch  under  straiu  at  elastic  limit do...      .10085 

Ueducriouiu  area  after  rapture,  por  centum  of  origin.il  section .         37.3 

Foeiiion  of  mpture 7".5  outside  the  gauged  section 

Character  of  broken  sarfaoe flue  silky 


i  . 
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SQUAEE   AND   FLAT   STEEL   WIKE. 


Coil  No.  2. 

No.  3766. 

Hectional  area,  '^U90x'^0730=:.011  sqaare  inch. 
Gauged  length,  10". 


Applied  loads. 

EloDffatlon 
peruioh. 

SacoeeslTe 

eloDgatlon 

per  ineh. 

Saocessive 

Reniiirka. 

Total. 

Per  sqiuure 
locn. 

Perraancnt  jH^rroanent 
^^'       ■        set. 

PoundM, 

65 

220 

440 

660 

880 

1,100 

1,320 

1,875 

1,430 

1,485 

1,540 

1,505 

1.650 

1,705 

1,760 

1.815 

1,870 

1,925 

1.980 

2,035 

2.090 

2.145 

2,200 

Pound*. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120.000 

126,000 

130.000 

135,000 

140.000 

145,000 

150,000 

156.000 

160,000 

16^000 

170,000 

175.000 

180,000 

185.000 

190,000 

195, 000 

200,000 

IneK 

0. 

.00074 
.00149 
.00227 
.00307 
.00392 
.00468 
.00484 
.00506 
.00530 
.00549 
.00570 
.00505 
.00617 
.00642 
.00671 
.00708 
.00750 
.00800 
.00902 
.01080 
.017 
.025 

Inch. 
0. 

.00074 
.00076 
.C0078 
.00080 
.00083 
.00076 
.00016 
.00022 
.00024 
.00019 
.00021 
.00025 
.00022 
.00025 
.00029 
.00037 
.00042 
.00050 
.00102 
.00178 
.00620 
.008 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elastic  limit. 

..  1..... 

.- 

1 

1 

1 

.•>•••..•••• 

, 

Tensile  strength. 

General  summary. 

Tensile  strenfi^h  per  sqaare  inch  of  original  seotion  . *.ponnds..  200,000 

Slastic  limit  per  sonare  Inch  of  original  seotion — do...  170,000 

Elongation  per  incii  after  rnptnre inch..        .011 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00708 

Keductionin  area  alter  rupture,  per  centum  of  original  soction 37.3 

PcMltion  of  rnptnre 7".9  outside  the  gauged  seotion 

Character  of  broken  surface ^ fine  silky 


SQUARE  WIND   FLAT    STEEL   WIRE. 
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So.  3767. 

Sectional  area,  M487x".0730=.011  square  inch. 
(i:iuged  length,  10". 


A  ppliod  kmds. 

Elooffmiion 
per  moh. 

Siicoessive 

eloDsation 

perlnoh. 

Permanent 
set 

Sacoesaive 

permanent 

set 

Remarks. 

Tutal. 

Persaii«r« 
incii. 

Pounda. 
55 
220 

FoundM, 

6,000 

20,000 

40,IKN) 

60,000 

80.000 

100,000 

120,000 

125,000 

130.000 

135.000 

140.000 

145,000 

160,000 

155,000 

160,000 

165,000 

170,000 

176.000 

180,000 

185,000 

190.000 

196,000 

200.000 

Inch, 

0. 

.00018 
.00168 

.oteao 

.00311 
.00302 
.00472 
.UU487 
.00607 
.00517 
.00554 
.00575 
.00697 
.00624 
.00647 
.00673 
.06707 
.00744 
.00801 
.00888 
.01057 
.017 

Inch, 

a 

.00079 
.00077 
.00077 
.00081 
'.00081 
.00080 
.00015 
.00020 
.00020 
.00027 
.00021 
.00022 
.00027 
.00023 
.00026 
.00034 
.00037 
.00057 
.00087 
.00160 
.00643 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
Elastic  limit 

Tensile  strength. 

440 

^ 

600 

880 

1.100 

1.320 

1  375 

],4'40 

1.485 

I  .^40 

. 

1.SV5 

1  650 

1.TO5 
1.760 

1  815 

I  870 

1.825 

l,9b0 
2.035 

2.090 

2,145 
2,200 

•'. 

General  fummary. 

IVnsilf^slrength  per  square  inch  of  oriclnal  section pounds..  200,000 

Elasticlimitper  square  inch  of  ori;;iuul  HtM:ttoii ^. ..  do  ..  375,000 

KlongatioD  per  incli  after  riiptnre inch..       .000 

£l»ngation  per  inch  under  strain  at  elastic  limit do..    .00741 

Reduction  in  area  after  rupture,  per  centum  of  original  section 35.5 

J'oeition  of  rupture 9-''  outside  the  gauged  section 

Character  of  hroken  surface fijlo  ailky 
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SQUAlitE   AND   FLAT    STEEfti    WIEB. 


No.  3768. 

Sectional  area,  ".1487  x  ".0730=. Oil  square  inch. 
Gauged  length,  10". 


Applied  loads. 

* 

EloDgRtion 
per  iooh. 

Sacceenive 

elongation 

per  Inch. 

PermaDent 

aet. 

SacceMsive 

permanent 

set. 

Kemarks. 

TotaL 

Per  sqnare 
inco. 

Poundf. 

55 

220 

440 

660 

880 

1.100 

1.320 

1.375 

1,430 

1,485 

1,540 

1.605 

1,660 

*  1,760 
1,815 
1,870 
1,925 
1,980 
2,035 
2.000 
2,145 
2,200 
2,212 

Pounds. 

6,000 

20.000 

40,000 

60,000 

80,000 

100,000 

120.  000 

125.000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175.000 

180,000 

186.000 

190.000 

195. 000 

200,000 

201,090 

Inch. 
0. 

.00069 
.00145 
.00218 
.00298 
.00377 
.00458 
.00478 
.00503 
.005.22 
.00545 
.00507 
.00500 
.00612 
.00638 
.00668 
.00704 
.00740 
.00806 
.00906 
. 01076 
.015 
.022 

Jneh, 
0. 

.00069 
.00076 
.00073 
.00080 
.00079 
.00081 
.00020 
.00025 
.00019 
.00023 
.00022 
.00023 
.00022 
.00026 
.00030 
.000.36 
.00045 
. 00057 
.00100 

Inch. 
0. 

Indt. 
0. 

iDkiuI  load. 

Elastic  limit 
Tensile  strength. 

/ 

. 

.00170 
.00424 
.007 

'*""**' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    201,090 

E'asticiimit  per  sauare  inch  of  original  section do  ..    170,000 

Elongation  per  incn  aft-er  ru)>ttire * inch  .  .012 

F.lnngation  per  inch  uikIit  Mininatd.iMic  limit du...      .00704 

Kttduction  in  artuiafWr  rupiuiu,  per  cuutiiiu  ui'origiu.il  Buctiuu 29.1 

Position  of  rupture ".75  outside  the  ganged  sectioo 

Character  of  hrolcen  surface .' fine  silky 


SQUARE  AND  FLAT  STEEL  WIRE, 

Coil  No.  3. 
No.  3769. 
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Sectional  area, 'M484''x. 0728= .0108  square  incb. 
Ganged  length,  10''. 


Applied  loads. 

Elonntion 
per  mob. 

SuooeMive 

elongation 

perlnoh. 

Permanent 
set. 

SacoeeMre 

permaucnt 

Bet. 

Remarks. 

TotaL 

Per  MiiAre 

iXMD. 

Pwtndf. 

54 

216 

432 

648 

864 

1.060 

1.206 

.    1.850 

1.404 

1.458 

1,612 

1,5G6 

1.620 

1,674 

1,728 

1,782 

1,836 

1,890 

1,044 

1,008 

2,038 

Pounds. 

5.000 

20.000 

40.000 

60.000 

80.000 

106,000 

120,000 

125.000 

180.000 

135.000 

140.000 

145.000 

150,000 

155.000 

160.000 

165.  OJO 

170,000 

175^000 

180,000 

185,000 

188,700 

Inch. 
0. 

.00061 
.00141 
.00208 
.00284 
.00350 
.00444 
.00464 
.00484 
.00505 
.005:10 
.00560 
.00585 
.00634 
.00685 
.00805 
.01150 
.018 
.033 
.030 

Inch. 
0. 

.00061 
.00080 
.00067 
.00076 
.00075 
.00085 
.000*20 
.  00(i20 
.00021 
. 00025 
.00030 
. 00025 
.00039 
.00001 
.00120 
.00345 
.00030 
.005 
.007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.•..•...•.^. 

' V.'.'.l'. 

•••«••«•*•••       >•••«•••••• 

f 

Elaatic  limit. 



Tensile  strength 

General  iummary. 

Tensile  strengtb,  per  sqnare  inch  of  original  section '. pounds..  188.700 

Elastic  limit,  per  square  inch  of  original  section do...  155,000 

Elongation  per  inch  after  rupture inch..       .026 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00624 

Reduction  in  area  alter  ruptare,per  centum  of  original  section 36. 1 

Poaition  of  rnptore 2''.  75  outside  the  ganged  section 

Character  of  broken  surface fine  silky 

H.  Ex.  165 40 


^ 


626 


SQUARE  AND  FLAT  STEEL  WIRE. 


Fo.  3770. 

Sectional  area,  'M484x".0728=.0108  square  incb. 
Ganged  length,  10". 


Applied  loada. 

Elnnjration 
per  inch. 

Saccenafyo 

eloDfratioa 

pur  inch. 

PermaneDt 
set. 

Sacr.o4u«ivo 

pel  maiicnt 

i>et. 

Bcmarka. 

Total. 

Per  square 
Incli. 

Pounda. 

54 

216 

482 

648 

864 

1,080 

1,296 

1,850 

1,414 

1,458 

1.612 

1,566 

1,620 

1,674 

1,728 

1,782 

1.836 

1,890 

1,944 

1,098 

2,052 

2,106 

2,160 

2,186 

Pmmds, 

5,000 

20.000 

4<',000 

60,000 

80.000 

100.000 

120.000 

125,000 

130.000 

135,000 

140. 000 

145,000 

150,000 

155.000 

160,000 

165.000 

170,000 

175,000 

180,000 

185, 000 

190,000 

195,000 

200,000 

202,410 

Inch» 
0. 

.ooor2 

.00149 

.00227 

.00302 

.00379 

.00464 

.00483 

.00499 

.00522 

.00513 

.00563 

.00587 

.00(n2 

.00641 

.00663 

.00693 

.00752 

.00812 

.00910 

.01100 

.016 

.025 

Inch. 
0. 

.00072 
.00077 
.00078 
.0u<i;5 
.00077 
.000X5 
.00019 
.00016 
.00028 
.00021 
.OOU20 
.00024 
.00023 
.00029 
.00022 
.00030 

.  ooo:»o 

.00060 

.00098 

.00190 

.005 

.009 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

ElMtio  limit 
Tensile  strength. 

General  summary. 

Tensile  streofirth  i>er  square  inch  of  original  section pounds..  202,410 

Elastic  limit  per  BQuaro  inch  of  origlual  section do...  170,060 

Elongation  per  inch  after  rupture inch..        .018 

Elongation  per  inoh  under  strain  at  elastic  limit * do...    .00093 

Reduction  in  area  after  rupture,  per  centum  of  original  section 28.7 

Position  of  rupture ".00  outside  the  gauged  section 

Character  of  broken  surface fine  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  3771. 

Sectional  area,  'M484x^^0728=.0108  sqaare  inch. 
Ganged  length,  10'^ 


Apiilied  loads. 

Elongation 
per  inch. 

Snceessive 

eloDgatioD 

por  iuch. 

Permanent 
set. 

Saocesaive 

permanent 

aet. 

Kcroarks. 

TbUL 

PwMiuire 
incli. 

Pounds. 
54 

438 

648 
864 
1,080 
1,296 
1,350 
1,404 
1,458 
1,512 
1.566 
1.620 
1,674 
1,728 
1,782 
1.836 
1,890 
1,944 
1,996 
2,053 
2,106 
2.160 
3,192 

Pounds. 

5,000 

20,000 

40,0€0 

60,000 

80,000 

100.000 

120.000 

125.000 

130.000 

135,000 

140.000 

145.000 

150,000 

15.\000 

160,000 

165.000 

170.000 

175,000 

180,000 

185,000 

190.000 

195,000 

200.000 

202,960 

0.    • 
.00074 
.00137 
.00212 
.00203 
.00373 
.00456 
.00474 
.00493 
.00514 
.00534 
.00560 
.00581 
.00603 
.00627 
.00657 
.00691 
.00789 
.00797 
.00893 
.  01052 
.016 
.023 

Inch. 
0. 

.00074 
.0006;s 
.00075 
.00081 
.00080 
.  000&) 
.OOOld 

Inch. 
0. 

Ineh, 
0. 

Initial  load. 
• 

ElaBiic  limit 
Tensile  strength. 

••«•««•■•• 

.00019 
.00021 

..•••.  ...... 

.00020 
.00020 
.00021 
.00022 
.00024 
.OOO.'iO 
.00034 
.00048 
.00058 
.00090 
.00159 
.00548 
.007 

s                              *          * 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    202,060 

EIamUo  limit  per  sonare  inch  of  original  section do...    170,000 

Elongation  per  inon  after  rupture inoh..         .020 

EloLgation  per  inch  under  strain  at  elastic  limit do...      .00691 

lleduction  in  area  after  rupture,  peroentum  of  original  section 31.5 

Position  of  rupture  ...^ ".80  inside  the  gauged  length 

Character  of  IvokensurfiMe..... flno  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


FOURTH  LOT. 


DeBcription. 


Nam- 

berof 

coiL 

Sarfkce 
of  wire. 

Nominal 
dimensions. 

Actual  dimensions. 

Weight  of  coil. 

Diameter  of  conre 
of  wires. 

Oataide  end. 

-  « 

Inside  end. 

Pounds. 

Oances. 

In  coiL 

When 
released. 

1 
S 

Tinaed . 
...do  .... 

//       II 

.15X.15 
.15X.15 

II        II 

.148X.148 
.148X.148 

II        It 

. 148  X .  148 
.  148  X.  148 

25 
27 

• 

21 

21 

36 

41 

8 

The  wires  were  trapezoidal  in  cross  section.  The  maximum  diameter 
of  coil  No.  1  was  'M494  ±  the  minimum  diameter  'M455±. 

For  coil  Ko.  2  thd  maximum  and  minimum  diameters  were  'M486  :t 
and  'M460  ±  respectively. 

The  surfaces  of  the  wires  were  generally  smooth,  and  the  corners 
rounded  to  about  ".01  radius. 

The  tinning  covered  the  wires  and  appeared  to  be  uniformly  distrib- 
uted, except  at  one  end  of  coil  No.  2,  where  there  were  naked  places, 
and  also  places  of  excessive  thickness  of  tin. 

The  samples  coiled  over  an  arbor  the  diameter  of  their  diagonals  with- 
out fracture. 

Marks  on  coils. 

No.  1.  Strength,  4,705 ;  torsion,  8. 
No.  2.  Strength,  4,560  ^  torsion,  9. 


SQUARE  AND  PLAT  STEEL  WIRE. 
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SAMPLES  FROM  COIL  NO.  !• 

No.  3847. 

Seotional  area,  ^M48x^M4d=.0219  sqaare  inch. 
Gauged  length,  10'^ 


Applied  loads. 

Elon^tion 
per  inoh. 

Sacoessive 

elooffation 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
inco. 

Founds. 
100 
438 
876 
1,314 
1,752 
2,100 
2.628 
2,737 
2.847 
2,056 
3.066 
8.175 
3,286 
3,804 
1.504 
3,613 
3,728 
8.833 
3,042 
4,051 
4,161 
4.270 
4,380 
4,480 

Pounds. 

5,000 

20.000 

40.000 

60,000 

80,000 

100,000 

120, 000 

125.000 

180,000 

135,000 

140.000 

145,000 

150.000 

155,000 

160.000 

165,000 

170, 000 

175, 000 

180,000 

185,000 

190.000 

195,000 

200,000 

205,000 

Inch. 
0. 

.00061 

.00129 

.00202 

.00279 

.00362 

.00448 

.00472 

.00496 

.00518 

.00543 

.  0J573 

.00508 

.00633 

.00668 

.00707 

.00757 

.00810 

.00892 

.00982 

.01311 

.016 

.021 

Inch, 

0. 

.00061 
.00068 
.00073 
.00077 
.0C083 
.00080 
.00024 
.00024 
.00022 
.00025 
.00030 
.00025 
.00035 
.00035 
.00030 
.00050 
.00053 
.00072 
.00090 
.00329 
.00289 
.005 

Inch 
0. 

/ncft. 
0. 

Initial  load. 

ElasUo  limit 
Tensile  strength. 

# 

General  summarij. 

Tensile  strength  per  square  inch  of  original  section pounds..  205,000 

ISIaatio  limit  per  square  inch  of  drlgiual  section do...  165,000 

Slongation  per  inch  afterropture inch..        .022 

Eloniration  per  ineh  under  strain  at  elastic  limit do...    .00707 

Kedoction  inareaafter  rupture,  per  centum  of  original  section 34.2 

Position  of  rupture : ".60  inside  the  gauged  section 

Character  of  broken  sortaoe fine  silky 


1 


G30 


SQUARE   AND   FLAT   STEEL   WIRE. 


No.  3848. 

Sectional  area,  'M48x'M48=.0219  sqaare  inch. 
Gauged  length,  10''. 


Applied  loads. 

Slonication 
per  inch. 

Succeaaive 

elongation 

per  inob. 

Permanent 

set.^ 

SnccoMive 

permanent 

Bet. 

Remarka. 

Total. 

Per  Muare 
inch. 

Poundi. 
109 
438 
876 
1,314 
1,752 
2,190 
2,628 
2,737 
2,847 
2.956 
3,066 
3,175 
3,285 
3,594 
8,504 
3,613 
8,723 
8,832 
3,942 
4,051 
4,161 
4,270 
4,380 
4^470 

Pounds. 

6,000 

20,000 

40.000 

60,000 

80,000 

100.000 

120.000 

125,000 

130, 000 

135,000 

140,000 

145,000 

150,000 

165.000 

160.000 

165,000 

170.000 

175,000 

180.000 

185,000 

190,000 

195,000 

200,000 

204,110 

Ineh. 
0. 

.00068 
.00133 
.00210 
.00290 
.00372 
.00460 
.00482 
.00507 
.00528 
. 00551 
.00575 
.00602 
.00631 
.00608 
.00707 
.00752 
.00810 
.00888 
.00080 
.01146 
.016 
.018 

Inch. 

0. 

.00068 
.00065 
.00077 
.00080 
.00082 
.00U82 
.  00022 
.00025 
.00021 
.00023 
.00024 
.00027 
.00029 
.00037 
. 00039 
.00045 
.00058 
.00078 
.00092 
.00106 
.00464 
.002 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tenaile  strength. 

% 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  264,110 

Elastic  limit  per  square  loch  of  original  section do...  165,000 

Elongation  per  inch  after  rapture inch..       .022 

Elongation  per  inch  under  strain  at  ehMtic  limit do...    .60707 

Reduction  in  area  after  ruptnre,  per  centum  of  original  section 84.2 

Position  of  rapture l."70  inside  the  ganged  section 

Character  of  oroken  sorfaoe :fliie  silky 


SQUARE   AND    FLAT   STEEL   WIRE. 

No.  3849. 


Sectional  ares,  'U48x'M48=:.0219  sqaare  incb. 
Gauged  length,  10". 


Applied  loads. 

Blonffation 
perincb. 

Saccesairo 

n^.—.^...... 

SaccAMive 

ToUL 

PwMnare 
inck. 

•wr  '""""■* 

permanent 
wf. 

Reinarkg. 

Povnds. 
109 
438 

876 
1,314 
1,752 
2,190 
2,623 
2.737 
2,«47 
2,066 
3.006 
8,175 
8,285 
3.894 
3,504 
3,613 
3,723 
8,832 
3.942 
4.051 
4,161 
4.270 
4,880 

4.4M 
4,666 

Pvmnds. 

5,000 

20,000 

40,000 

60,000 

89,000 

100,000 

120,000 

135.000 

13»,  000 

135,000 

140,000 

145.000 

150.000 

155,000 

160,000 

165,000 

170,000 

175.000 

180.000 

185,000 

190,000 

19^000 

200,000 

.    205.000  ' 

208,490 

IneK 
0. 

.00066 
.00138 
.00216 
.00290 
.00J72 
.06461 
.00478 
.00502 
.00523 
.00548 
,00570 
.00594 
.00018 
.00651 
.00682 
.00719 
.00767 
.00820 
.00897 
.00997 
.01130 
.frl4 
.017 

hieh, 
0. 

.00060 
.004)72 
.00(182 
.00074 
.00082 
.00089 
.00017 
.00024 
.00021 
.00025 
.00022 
.00024 
.00024 
.00033 
.00031 
.00037 
.00048 
.00053 
.00077 
.00100 
.00133 
.00270 
.003 

Inch, 
0. 

••••■••a.. 

Inch. 
0. 

Initialload. 

Elastio  limit. 

Tensile  stren/^th. 

General  summary. 

Tensile  strength  per  iqnars  inch  of  original  section pounds..  208,490 

Elastic  limit  personate  inch  of  original  section do...  170,000 

Elongation  per  inch  after  rapture inch..        .012 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00719 

Reduction  in  area  alter  niptare,  per  centum  of  original  section 39.7 

Position  of  rapture 5".22  outside  the  gauged  section 

Character  of  Drokensurfiaoe line  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


'  SAMPLES  FROM  COIL  NO.  2. 

No.  3850. 

Sectional  area,  'M48x'M48=.0219  square  incb. 
Gauged  length,  10". 


Applied  loads. 

Elouffatloii 
perluch. 

Successive 

elongatiuu 

per  inch. 

Permanent 
sot     , 

Saccessive 

periuauent 

set. 

Semarka. 

Total. 

Per  square 
ioch. 

Pounds. 
109 
438 
876 
1.314 
1. 7.V2 
2,190 
2,628 
2, 737 
2,847 
2,956 
3,066 
3,175 
3,  285 
3,394 
3,501 
3,613 
3, 723 
3,832 
3,942 
4,051 
4,161 
4.270 
4,380 
4,489 
4,599 
4,662 

Pounds. 

5.000 

20,000 

40,000 

60,000 

80,000 

100.000 

120,000 

125.  000 

130.000 

135,000 

:40, 000 

145,000 
150,000 
155,000 
16!),  000 
•  165,000 
170,000 
175.000 
180.000 
185,000 
190.000 
195.000 
20O,UO0 
205. 000 
210,  000 
212,880 

Inch. 
0. 

.00060 
.00128 
.00205 
.00277 
.00362 
.00445 
.00464 
.00486 
.00509 
.00530 
.00554 
.0057* 
.00600 
. 00630 
.OOGOO 
.00695 
. 00735 
. 00779 
.00844 
.00005 
. 01005 
.01165 
.017 
.023 

Inch. 
0. 

.00060 
.00068 
.00077 
.  00072 
.00085 
.00083 
.00019 
.00021 
.00024 
.00021 
.00024 
.00022 
.00024 
.  00030 
. 00030 
. 00035 
.  OfJ040 
.  00044 
. 60065 
.00061 
.00100 
.00160 
.00535 
.006 

Inch. 
0. 

J  nek. 
0. 

Iiiiilalload.    * 

• 

Elaalio  limit 

• 

Tensile  strensih. 

General  eummartf. 

Tensile  streneth,  per  sqnare  incb  of  original  section pounds..    212,889 

Elastic  limit  per  sqnare  inch  of  originalscction do...    170,000 

Elongation  per  inch  after  rupUire .....inch..         .027 

Elongation  per  inch  under  strain  at  elastic  limit do...      .OOOK 

Reduction  in  area  after  rupture,  per  centum  of  originsl  section .^ 39.7 

Position  of  rupture ".75  inside  the  gauged  aection 

Character  of  broken  surface fine  ailky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  3851. 

Sectional  area,  ".148  x  ".14:8 =.0219  square  inch. 
Gauged  length,  10". 


Applied  loBtls. 

Elongation 
per  inch. 

Successive 

eioujcattou 

per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
•     109 
438 
876 
1,314 
1,752 
2.190 
2.628 
2,737 
2.847 
2,956 
3,000 
3,175 
3.2?6 
3.394 
3.504 
3,613 
3,723 
3«832 
3.942 
4.051 
4,16t 
4,270 
4,380 
4,489 
4.500 
4,640 

Pounds. 
5,000 
20,000 
40. 000 
60.000 
80,000 
100.000 
120,000 
125.000 
130.000 
135,000 
140.000 
145,000 
)5U.O00 
l.')5.000 
160,  OOU 
165,000 
170. 000 
175,000 
180,  000 
]a5,000 
190,000 
195,000 
200,000 
203, 000 
210, 000 
211, 870 

Inch. 
0. 

.00058 

.00128 

.  00205 

.00282 

.00300 

.00445 

.00465 

.00486 

.00510 

.  00530 

.00555 

.00578 

. 00004 

.006.i0 

.00664 

.00700 

.00737 

.(K);80 

.00842 

.00014 

.  01003 

.01158 

.015 

.018 

Jneh. 
0. 

.00058 
.00070 
.00077 
. 00077 
.0007« 
.00083 
.00020 
.00021 
.00021 
. 00020 
. 00025 
.  000J3 
. OoOjO 
.00026 
.00034 
.00030 
.00037 
.00040 

.  ooorio 

. 0O072 
.00089 
.00155 
. 00342 
.003 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

• 

Elastic  limit. 
Tensile  strength. 

» 

General  summary . 

Tensile  strengtli  per  square  inch  of  original  section , pounds..  211.870 

Staatic  limit  per  square  inch  of  originalaection do...  175,000 

Kloogation  per  incn  after  rupture inch..       .Olj 

Bloogation  per  inch  under  strain  at  elaMtic  limit do...    .00737 

Beduotion  in  area  after  rupture,  per  cantum  of  original  section 34.2 

Position  of  rupture ^1"  ontaide  the  gaaged  section 

Character  of  broken  snrfiaoe fine  silky 
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SQUARE   AND   FLAT   STEEL   WIRE. 


No.  3852. 

Sectional  area,  ".148x'M48=.0219  square  incli. 
Oaaged  length,  10''. 


Applied  loads. 

EloDfcation 
perioch. 

Saoceiwive 

elonsation 

per  ioch. 

PennnncDt 
set. 

Saocosaivc 

pernianeiit 

set. 

Remarks. 

Total 

Per  aqnare 

Pounds. 
109 
438 
876 
1,314 
1,752 
2,190 
2,628 
2.787 
2,847 
2,936 
8,066 
3,176 
3.285 
8,894 
3,604 
3,613 
8,723 
3,832 
3,942 
4,051 
4,161 
4,270 
4,380 
4.489 
4,690 
4,640 

Pounds. 
5,000 
20,000 
40,000 
60.000 
80,000 
100.000 
120,000 
125,000 
130,000 
136.000 
140.000* 
145.000 
160,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180.000 
185,000 
100,000 
105.000 
200,000 
205,000 
210,000 
211, 870 

Inch, 
0. 

.00059 
.00138 
.00212 
.00205 
.00374 
.00458 
.00479 
.005C0 
.00521 
. 00544 
.  00'rf;4 
.00.'iUO 
.00617 
.  00G42 
.  00672 
.00707 
.06748 
.00800 
.00838 
.00912 
.00007 
.01137 
.016 
.019 

Inch. 
0. 

.00050 
.00079 
.00074 
.00083 
.00079 
.00084 
.00021 
.  00021 
.00021 
.00023 
.  00020 
.00020 
. 00027 
.  0(H)25 
. OuO»0 

.  ooo:t-) 
.omm 

.00052 
. 00038 
.00074 
. 00085 
.00140 
.00463 
.003 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umlt. 
Tensile  stren^h. 

General  summat^. 

Tensile  strenji^  per  sqaare  ioch  of  original  Hcction  ponnds..    211.870 

Elastic  limit  per  squaru  inch  of  original  aectiuu do...    170,000 

Klongation  per  Incu  afler  ruptnre inch..         .020 

Elongation  per  inch  nnder  strain  at  elastic  limit    do...      .00707 

Redaction  In  area  afler  rapture,  per  centum  of  original  section 87*4 

Position  of  mptnre 1".70  inside  the  ganged  section 

Character  of  broken  sorCsoe.* fine  silky 


SQUARE  AND  FLAT  STEEL  WISE. 
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SQUARE  AND  FLAT  STEEL  WIEE. 
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SQUABE   AND    FLAT   STEEL   WIRE. 


ELECTRICALLY  WELDED  ^TEEL  WIRE. 
SAMPLES  TAKBK  FROM  COILS  OF  FIRST  LOT. 


No.  of 

Coil 

test. 

oam- 
ber. 

3180 

1 

3181 

1 

3182 

1 

3183 

2 

3184 

2 

3186 

S 

3188 

8 

3187 

8 

8188 

8 

8189 

4 

3190 

4 

8191 

4 

Welding  burr. 


RemoTed 

....do 

Not  removed.. 

Removed 

....do 

Not  removed.. 

Removed 

,...do 

Not  removed.. 
Removed . 

Not  removed.. 


Sise  at  weld. 


Inch. 


.170  X.175 
.1002X.0904 
.1021X.1002 
.1700X.1760 
.075  X.149 
.074  X.151 
.130  X.205 
.074  X.148 
.074  X.148 
.150  X.220 


Dimeneions  of 

wire. 

Width. 

Thick. 

ness. 

Inch, 

Inch. 

.0904 

.  .0994 

.0994 

.0994 

.0994 

.0904 

,0991 

.0991 

.0091 

.0991 

.0901 

.0991 

.1490 

.0744 

.1400 

.0774 

.1490 

.0744 

.1483 

.0740 

.1483 

.0740 

.1483 

.074.1 

Teueile  cftrenstfau 

Sectional 

area  of 
wire. 

Total. 

Per 

eqii-ire 

iiioU. 

SqAnch. 

found*. 

Pound; 

.0098 

1,368 

139,500 

.0098 

953 

87,240 

.0008 

1,496 

152.650 

.0098 

1,482 

151,220 

.0096 

1.151 

117,450 

.0098 

1,648 

168,160 

.0110 

988 

80,8tiU 

.0110 

l,.'il2 

137,460 

.0110 

1.44H 

131.  GIO 

.Clio 

1,294 

117. 640 

.0110 

1,108 

100.730 

.0110 

1,766 

160,650 

Specimens  fractared  at  the  welds,  excepting  Nos.  3185  and  3191, 
which  fractured  'MO  from  the  joints,  and  exhibited  silky  fractures. 

Those  which  fractured  at  the  welds  exhibited  surfaces  generally 
smooth,  with  indistinct  granular  appearance,  the  granulation  being 
more  X)ronouuced  in  the  stronger  welds.    No.  3187  was  in  part  silky. 
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SQUARE    AND   FLAT    STEEL    WIRE. 


SQUABE  AHD  FLAT  TINHED  STEEL  WIRE  F&OM  TBENTOH  IROS 

G0MPAH7. 

Oail  A.     Weightj  24^  pounds. 

Flat  Wire. 

No.  3292. 

From  oatside  end  of  coil. 

Sectional  area,  'M523  x  ".0742=.011  square  inch. 

Ganged  length,  10''. 


Applied  loads. 

SloontioB 
per  Tnoh. 

SacoeMive 

eloDgmtioa 

per  inch. 

FerroADent 
set. 

Sacoeanivo 

permtiDent 

set. 

Bemarks. 

ToUl. 

Per  Mnare 
insli. 

Poundt. 

56 

220 

440 

660 

8811 

1,100 

1.155 

1,210 

1,265 

1,320 

1.375 

1,430 

1,485 

1.540 

1.695 

1,650 

.   1,608 

Pound*. 

5,000 

9^000 

40.000 

60.000 

80.000 

100,000 

106,000 

110.000 

115,000 

120,000 

125.  000 

130.000 

135,000 

140,000 

145,000 

150,000 

154,360 

Inch. 

0. 

.00069 
.00135 
.00214 
.00301 
.00407 
.00437 
.00473 
.00309 
.00551 
.00598 
.00652 
.00716 
.00795 
.00009 
.01166 
.021 

Inch. 

0. 

.00067 
.00078 
.00079 
.00090 
.00103 
.00030 
.00036 
00036 
.00012 
.00047 
.00054 
.00064 
.00070 
.00114 
.00257 
.00934 

Inch, 
0. 

IncK 
0. 

Tnitlal  load. 

• 

Tensile  atrcngtli. 

. 

General  $ummarif. 

Teasile  strength  per  fiquare  inoU  of  original  section pounds.  164,960 

Klongation  per  inch  afior  rupture inch..        .016 

Beduotion  in  area  after  rupture,  per  centum  of  original  section 26.4 

Position  of  ruptnre ".83  inside  the  ganged  section 

Gharaoterof  broken  surface fine  silky,  lamellar 


SQUARE   AND   FLAT   STEEL    VVIKE. 
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No.  3293. 

From  oatside  end  of  coil. 

Sectional  area  'M523x''.0742=.011  sqaare  iucb. 

Ganged  length  10''. 


Applied  IomU. 

Eloofration 
perincfa. 

Saccessive 

eloitgation 

per  mcb. 

Permanent 
set. 

SacccBsiro 

permanent 

set. 

Remarks. 

• 

TotftL 

Per  square 
inoo. 

Pounds, 
56 

220 

440 

550 

605 

600 

715 

770 

825 

880 

905 

990 

1,045 

1,100 

1,156 

1,210 

1,265 

1,320 

1,876 

1,430 

1,485 

1.540 

1,595 

1.660 

1,705 

1,712 

Potmds. 

5.000 

20.000 

40,000 

50.000 

65,000 

60,000 

65,000 

70,000 

75^000 

80,000 

85,000 

90,000 

95,000 

100,000 

105.000 

110, 000 

115,000 

120,000 

125.000 

130.000 

135,000 

140.000 

145.000 

150,000 

156.000 

155^640 

Inch. 
0. 

.00056 
.00132 
.00167 
.  00187 
.00203 
.00227 
.00247 
.00273 
.00293 
.00318 
.00341 
.00364 
.00392 
.00416 
.00449 
.00485 
.00522 
.00562 
.00612 
.00672 
.00730 
.00813 
.01000 
.020 
.022 

Inch. 
0. 

.00056 
.00076 
.00035 
.00020 
. 00016 
.00021 
.00020 
.00026 
.00020 
.00025 
.00023 
.00023 
.00028 
.00024 
.00033 
.00030 
.00037 
.00040 
.00050 
.00000 
.00067 
.00104 
.00157 
.010 
.002 

Ineh. 
0. 

Inch. 
0, 

Initial  load. 

• 

Blastic  limit. 
Tensile  strength. 

■ 

General  summary, 

TeDsile  strength  per  sqnare  inch  of  original  section pounds...  155, 640 

Elaatfc  limit  per  Bonare  Inch  of  original  section do...  125,000 

Klongation  per  inon  after  rapture inch..       .017 

Xkmgation  per  inch  nnder  strain  at  elastic  limit do...    .00562 

BedneCion  in  are*  after  rnpture  per  oentam  of  original  section 23.6 

PoeitioB  of  rupture ".2  inside  the  ganged  section 

Chitfacter  of  broken  surface silky;  serrated 

fl.  Ex.  165 41 
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SQUARE    AND   FLAT   STEEL   WIRE. 


No.  3294. 

From  outside  eod  of  coil. 

Sectioual  area,  'M523x  ".0742 =.011  square  iuch. 

Gauged  length  10". 


Applied  loftdt. 

EloDfSAtion 
per  inch. 

Sncce««ive 

elon^aiioD 

per  inch. 

Permanent 
eot. 

Sticoeasive 

permanent 

set 

Bcnarks. 

Totel. 

• 

Per  square 
inco. 

Pounds. 
55 

220 

440 

555 

605 

600 

715 

770 

825 

880 

935 

990 

1,045 

1,100 

1,155 

1.210 

1,255 

1,320 

1,375 

1,430 

1.485 

1,540 

1.595 

1,650 

1,705 

1,714 

Founds, 

5.000 

20,000 

40,000 

50.000 

55,000 

60,000 

65,000 

70,000 

75.000 

80,000 

85.000 

90,000 

9.5, 000 

100,000 

105,000 

110,000 

115,  000 

120.000 

125.000 

130,000 

135,000 

140, 000 

145,000 

150,000 

155,000 

155,820 

Inch. 
0. 
.00063 
.00138 
.00176 
.00194 
.00215 
. 00236 
.00255 
.00278 
.00300 
.00322 
.00345 
.00370 
.00395 
.00425 
.00458 
.00492 
.00530 
.00578 
.  00622 
.00680 
.00752 
.00858 
.  01072 
.014 
.017 

Inch. 
0. 

.00063 
.00075 
.00038 
.00018 
.00021 
.00021 
.00019 
.00023 
^00022 
.00022 
.  00023 
.00025 
.00025 
.00030 
.00033 
.00034 
.00038 
.00048 
.00044 

.ooa'S8 

.00106 
.00214 
.00228 
.003 

Inch, 

Inch. 

Initial  load. 

Elastic  limit 
Tensile  streof^b. 

,.,,,.,,,.., 

•»••»  »••«•• 

. . . .- 

Tensile  strength  per  square  inch  of  original  section pounds  .  165,820 

Slastio  limit  per  sonare  inch  of  original  section do...  120,000 

Elongation  per  incn  after  rapture inch..        .066 

Elongation i>er  inch  under  stiain  at  elastic  limit   do...    .00530 

Reduction  in  area  after  rupture,  per  centum  of  original  section 26.4 

Position  of  rupture 7"  .8  outside  Uie  gauged  section 

Cbwraoterof  broken  surface silky,  lamellikr 


I 


SQUARE    AND   FLAT    STEEL   WIRE. 
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No.  3295. 

From  inside  end  of  coil. 

Sectional  area,  'M510x".0738=.011  square  inch. 

Gauged  leugth,  10". 


Applied  loada. 

EloDfration 
per  inch. 

SneooMive 

eluDj^ation 

per  inch. 

Permanent 
»et. 

Sncc«88lve 

permanent 

aet. 

Bemarks. 

Total. 

Per  Muare 
inon. 

Pounds. 

55 

220 

440 

560 

005 

660 

715 

770 

825 

880 

935 

990 

1,045 

1,100 

1,156 

1,210 

1,265 

1,»20 

1,375 

1,430 

1.485 

1.5«0 

1,584 

Pounds. 

5,000 

20.000 

4U,000 

60.000 

55,000 

60.000 

65.000 

70.000 

75,000 

80,000 

86,000 

90,000 

95.000 

100,000 

105. 000 

110,000 

115,000 

120,000 

125,000 

130,000 

135.000 

140,000 

144,000 

Inch. 
0. 

.00063 
.00135 
.  00173 
.00t93 
.00214 
.00234 
.01)256 
.00283 
.00308 
.  00337 
.00364 
.00394 
.00428 
.00168 
.00513 
.00562 
.  00617 
.00687 
.00780 
.00025 
.01150 
.021 

Inch. 

0. 

.00363 
.  00072 
.00038 
.00020 
.  00021 
.00020 
. 00022 
.00027 
. 00025 
.00U29 
.00027 
.00030 
.00034 
.00010 
.00045 
.00049 
. 00055 
.00070 
.00093 
.00145 
.00225 
.00950 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit. 
Tenaile  strenRth. 

•C"""*  •••••• 

General  summary. 

Tensile  atrength  per  sqaare  Inch  of  original  section pounds..  144,000 

Blastio  limit  per  sons  re  inch  of  original  aection do...  105,000 

Blongation  per  inch  after  ruptnre inch..        .014 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00468 

Redootion  in  area  after  ^pture,  per  oentumof  original  section*. 84.6 

Position  of  rupture 2".9  outside  the  gauged  section 

Chaimoter  of  broken  snrfisoe , flue  silky 


644  SQUARE  AND  FLAT  STEEL  WIRE. 

Coil  AA      Weight  27J  pounds. 
'M5  Square  Wire. 

No.  3296. 

From  outside  end  of  coil. 

Sectional  area  'M510x'M500=.0226  square  inch. 

Gauged  length  W. 


Applied  loads. 

ElonK»tion 
per  inch. 

Sacoeasiye 

elongation 

per  inob. 

Permanent 
set. 

SnoceMive 

permanent 

»et 

Semarka. 

Total. 

Per  M  aare 
Idod. 

Pounds, 
118 
452 
004 
1,180 
1,243 
1.866 
1,460 
1,582 
1,695 
1,808 
1,921 
2,034 
2,147 
2,260 
2.373 
2,486 
2.599 
2,712 
2,825 
2,910 

Pounds, 

5,000 

20,000 

40,000 

60,000 

65,000 

60,000 

65,000 

70,000 

75.000 

80,000 

85,000 

90,000 

95,000 

100,000 

105.000 

110,000 

115.000 

120,000 

125,000 

128.760 

Ineh. 
0. 

.00057 
.00135 
.00178 
.00201 
.00223 
.00246 
.00270 
.00296 
.00328 
.00354 
.00387 
.00422 
.00464 
.00509 
.00568 
.00633 
. 00725 
.00891 

Inch, 
0. 

.00057 
.00078 
.00043 
.00023 
.00022 
.00023 
.00024 
. 00026 
.00032 
.00026 
.00033 
.00036 
.00042 
.00045 
.00050 
.00065 
.00092 
.00166 

Ineh. 
0. 

IncK 
0. 

Initial  load. 

Elaatic  limit 
Tenaile  atrength. 

"* 

Oenet-al  aunwiary, 

Tenaile  atrenfctb  per  aqaareincfa  of  oriffinal  aection ponnda..    128,700 

Elaatio  limit  per  aonare  inob  of  original  section « do...      05,000 

Elonfcation  per  incn  after  rnptare .incb. .         .  006 

Elongation  per  inob  underetrain  at  elaatic  limit do...      .0042? 

Sednotionin  area  after  rupture,  per  centum  of  original  aection 41.6 

Poaitionof  rupture : 7".3  oataide  tbe  ganged  aection 

Cbunotw  of  mken  sarfiHoe flneailky 


■^ 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  3297. 

From  oatside  end  of  coil. 

Sectional  area,  'M610x'M600=.0226  square  inch. 

Ganged  length,  1(K'. 


Applied  loads. 

Elongation 
per  inch. 

SaoceMive 

olongaUon 

per  inch. 

Permanent 
•et 

Sacoesaive 

permanent 

set. 

Total. 

Per  eqaare 
inob. 

PovndM. 
113 
452 
904 
1.130 
1.243 
1,356 
1,469 
1,682 
1,695 
1,808 
1,921 
2,084 
2,147 
2.2W 
2.373 
2.486 
2,689 
2,712 
2,825 
2,938 
3,026 

PoundM. 

5,000 

20.000 

40,000 

50.000 

56,000 

60,000 

65,000 

70.000 

75.000 

80.000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120.000 

129,000 

130,000 

133,890 

Inch. 

0. 

.00069 
.00137 
.00177 
.00200 
.00223 
.00246 
.00270 
.00295 
.00322 
.00352 
.00380 
. 00418 
.00455 
.00504 
.00558 
.00020 
.00711 
. 00837 
.010 
.014 

0. 
.00059 
.  00078 
.00040 
.00023 
.00023 
.00023 
.00024 
.00025 
.00027 
.00030 
.  00028 
.  0U038 
.00037 
.00049 
.00054 
.00062 
.0OU91 
.00126 
.00163 
.004 

Jndk. 
0. 

Inch, 
0. 

Initial  load. 

Elantic  Umit. 
Tensile  strengUi. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  oriffinnl  Hection pounds. .  133, 890 

Xlastic  limit  per  sanare  inch  of  original  section •...do...    96,000 

IClongation  per  iuott  after  mptare inch/.       .009 

Slongation  per  inch  nnder  strain  at  elastic  limit do...    .00455 

Bednotion  in  area  after  mptare,  per  oentnm  of  original  section 41.6 

Position  of  mptnre  ...  4". 6  outside  the  ganged  section 

Ch«raoter  of  broken  sorftte fine  silky 


i 
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SQUARE   AND   PLAT   StE^L    WIBE. 

No.  3298. 


From  oatside  end  of  coil. 

Sectional  area,  'M510x'M500=.0226  square  inch. 

Ganged  length,  1(K'. 


Applied  loads. 

Eloneation 
per  inch. 

Sacoeaaivf« 

eloagatioD 

perlnch. 

Permanent 
set. 

SnccessiTe 

permanent 

aet 

Bemarka. 

Total. 

Per  aquare 
inon. 

Povndt, 
113 
452 
004 
1,180 
1,243 
1,356 
1.460 
1,683 
1.605 
1.808 
1,021 
2,034 
a.  147 
2,260 
2,373 
2.486 
2,500 
2,712 
2,825 
2,004 

Poundt. 

5,000 

20,000 

40,000 

50,000 

55,000 

60,000 

66.000 

70,000 

75,000 

80,000 

86,000 

00.000 

05,000 

100.000 

105,000 

110.000 

115,000 

120,000 

125,000 

128,500 

Inch. 
0. 

.00063 

. 00142 

.00187 

.00206 

.00220 

.00251 

.00275 

.00301. 

.00327 

.00358 

.00387 

.00422 

.00464 

.00511 

.00568 

.00655 

.00785 

.01060 

.017 

inch, 

0. 

.00063 
.00070 
.00045 
.00010 
.00023 
.00022 
.00024 
.00026 
.00026 
.00031 
.60020 
.00035 
.0C042 
.00047 
.  000.57 
.00087 
.00130 
.00275 
.0064 

Inch. 
0. 

Inch, 

0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  strongtli  per  sqaareincli  of  orieinsl  section ponnda..  128L500 

Klaatio  limit  per  square  inch  of  original  section do...    06,000 

Elongation  per  inch  after  mptare ineh..       .016 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00421 

Kednotion  in  area  after  rapture,  per  centum  of  original  section 44.7 

Poaition  of  rapture 8".  75  outside  the  gaaced  aeetioa 

Character  of  broken  aurfkoe ••••fine  silky 


SQUARE   AND   FLAT   STEEL   WIRE. 

CM  AAA.     Weight  27J  pounds. 

".10  Square  Wire. 

No.  3309. 

From  outside  end  of  coil. 

Sectional  area,  'M011xM002=:.010  sqaare  inch. 

Gauged  length,  10^'. 
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Applied  loads. 

Blongation 
perlnoh. 

Saooeasive 

elousation 

pariDch. 

Permanent 
set 

Snooessive 

permanent 

set 

Remarks. 

Total. 

PerBqaare 
incD. 

PottndM. 

50 

200 

400 

500 

550 

600 

660 

WO 

750 

800 

850 

900 

•56 

1,000 

1,050 

1,100 

1.150 

1,200 

1,250 

1.800 

1,850 

1,400 

1.446 

Pounds. 

5,000 

20,000 

40,000 

60.000 

55,000 

60.000 

66.000 

70,000 

76.000 

60,000 

86,006 

90.000 

95,000 

100.000 

105.000 

110,000 

115.000 

120,000 

125,000 

130,  OOO 

135.000 

140.000 

144,600 

Inch, 

0. 

.00065 
: 00142 
.00184 
.00204 
.00226 
.00248 
.60271 
.00298 
.00320 
.06347 
.0037S 
.00403 
.00434 
.00468 
.00610 
.00550 
.00602 
.00681 
.00763 
.009 
.012 
.023 

Inch. 

0. 

.00065 
.00077 
.00042 
.00020 
.00022 
.00022 
.00023 
.00027 
.00022 
.00027 
.00025 
.00031 
.00031 
.06034 
.00042 
.00010 
.00052 
.00079 
.00082 
.00137 
.003 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elastic  limit 
Tensile  strenffth. 

.011     . 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  144.600 

Elastic  limit  per  Muare  inch  of  originaTsection do  ..  105,000 

Ekmgation  per incn  after raptare ^ inch..       .013 

Blongatkm  per  inch  under  strain  at  elastic  limit do...    .00468 

Badnotion  in  area  after  raptare,  per  centum  of  original  section 39.0 

Poaition  of  raptare l".4  outside  the  ganged  section 

Charaeteir  of  broken  surfaoa ^ line  silky 


t:^ 
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SQUARE   AND   FLAT   STEEL   WIRE, 


No.  3310. 

From  outside  end  of  coil. 

Sectional  area  ".1011x'M002=.010  sqaare  inch. 

Ganged  lengthy  10'^ 


Applied  loads. 

Blongaiion 
per  iaeb. 

SncoemiTe 

elonfLatioQ 

per  inch. 

Permanent 
aet. 

Saoceasire 

permanent 

aet 

Beraarka. 

TotaL 

Per  aqaare 
incD. 

Poundt. 

50 

200 

400 

500 

650 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1.050 

1,100 

1,150 

1.200 

1.250 

1,300 

1.350 

1.400. 

1,445 

Poundt. 

5,000 

20,000 

40,000 

50.000 

55,000 

60,000 

65.000 

70.000 

75.000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110.000 

115,000 

120. 000 

125.000 

130. 000 

135.000 

140, 000 

144,600 

Jneh. 
0. 

.00057 
.00134 
.60172 
.00102 
.00212 
.0023» 
.00258 
.00283 
.00308 
.00333 
.00362 
.       .00391 
.00417 
.00455 
.00498 
.00540 
.00600 
.00669 
.00760 
.00902 
.012 
.023 

Inch. 

0. 

.00057 
.  00077 
.00038 
.00020 
.00020 
.00021 
.00025 
.00025 
.00025 
. 00025 
.00029 
.00029 
.00026 
.00038 
.00043 
.00042 
.00060 
.00069 
.00091 
. 00142 
.00298 
.Oil 

Inch, 
0. 

huA. 
0. 

Initial  load. 

Elasiio  limit 
Tensile  strength. 

• 

General  eummary. 

Tensile  strength  per  aqnare  Inch  of  original  beotion pounds..  144,600 

Klastic  limit  per  sonare  inch  of  original  section do...  116,  COJ 

Klongatiun  per  inch  after  ruptore inch..        .013 

Elongation  per  inch  tinder  strain  at  elasticlimit ; do...     .064&S 

Kednction  in  area  after  rupture,  per  centum  of  originid  section 39L0 

Position  of  rupture II". 75  outside  the  gauged  section 

Character  of  broken  surface llneailky 


SQUARE  AND  FLAT  STEEL  WIKE. 
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^^0.  3311. 

From  outside  end  of  coil. 

Sectional  area,  'M0Llx'M002=.010  square  incb. 

Gauged  length,  10''. 


Applied  loads. 

Elontn^tion 
per  inob. 

SnoceMive 

eloneation 

per  iBch. 

Permanent 
eet. 

Sneoemive 

permnncnt 

•et. 

Beaiarkt. 

TotftL 

Per  sqnmte 
inch. 

Pound*. 

50 

200 

400 

500 

560 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,850 

1,400 

1,441 

Poundt. 

5,000 

20,000 

40,000 

50.000 

55,000 

00,000 

65^000 

70.000 

75,000 

80,000 

85.0U0 

90.000 

95.000 

100.000 

105,000 

110,000 

115,000 

120,000 

125,000 

130.000 

135,000 

140,000 

144,200 

JndL 
0. 

.00067 

.00154 

.00193 

.00213 

.00233 

.00255 

.00283 

.00305 

.00330 

.00357 

.00387 

.00413 

.00445 

.00481 

. 00520 

.00562 

.00618 

.00700 

.00785 

.00917 

.013 

.025 

Inch, 
0. 

.00067 
.00067 
.00039 
.00020 
.00020 
.00022 
.00028 
.00022 
.  00025 
.00027 
.  00030 
.00026 
.00032 
.00036 
.00030 
.00042 
.000.56 
.00082 
.00085 
.0013» 
.00383 
.012 

Inch. 

Ineh. 

InltUl  loMi. 

Bimstie  limit 
Tensile  strengtli. 

. 

General  enmmary, 

Tenello  etrenirtb  per  square  inch  of  original  section pounds..  144,200 

Elastic  limit  per  sanare  inch  uf  ori^^inal  section do...  110,000 

Xlonication  per  incb  after  rapture inch..       .020 

KlooiCMtion  per  inch  under  strain  at  elastic  limit    do...    .00520 

Redaction  in  area  after  rapture,  per  oentum  of  original  section 86L0 

Position  of  mptare 8''.45  inside  the  ganged  length 

Chancterof  broken  surface • • flne  oilkj 
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SQUARE  AND  FLAT  STEEL  WISE. 
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SQCARE  AND  FLAT  STEEL  WIBE. 
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TLAT  AVS  SaUASE  TIHVED  ASH  VHTIHNED  STEEL  WIBE  FBOX 
THE  WASHBUBV  ft  XOEH  MAHUPACTURniG  COMPAET. 


ICarks. 

Sorfikca 
of  wire. 

Nominal 
dimensions. 

Aotual  dimensions. 

TSTtAtrXt* 

^»  ^^<i 

Diameter  of  carve 
of  wire. 

One  end. 

Other  end. 

w  eigni  wi  uuii* 

IneolL 

When 
released. 

Sample  1. 
Sample  2. 
Sample  3. 
Sample  4. 

Black... 
Tinned  . 
Black... 
Tinned. 

//       // 

.lOX.lO 
.lOX.lO 
.15X.075 
.16X.075 

.0995X.0096 
.0903X.1002 
.1600X.0740 
.1480X.0743 

.1001X.1008 
.0982X.0896 
.1512X.07ft6 
.1500X.0745 

Founds. 
32 
S3 
M 
80 

Oumees, 
12 

8 

Inekes. 
31 
18 
21 

17i 

Inches. 

(•) 

se 

54 
42 

*  Nearly  straight. 

The  sarfaces  of  sample  No.  1  were  smooth,  curvature  of  corners  '^01 
to  "A2  radius ;  the  larger  radius  being  found  at  the  end  of  the  coil 
having  the  largest  cross-section  dimensions. 

Sample  2. — Surfaces  smooth ;  tinning  generally  smooth  and  appar- 
ently of  uniform  thickness,  although  in  localities  the  tinning  was 
thickened,  reaching  '^0003:t. 

Sample  3. — Surfaces  smooth  and  corners  well  rounded  to  about  '^01 
radius. 

Sample  4. — Surfaces  smooth  and  corners  well  rounded  to  about  ^'.01 
radius.  The  tinning  apparently  well  distributed  over  three  surfaces. 
Alongone  suiface  on  edge  the  tinning  was  thick  in  plaees,  '^0003db ,  and 
in  places  the  wire  was  naked. 

The  tinning  along  the  edges  was  thus  defective  for  a  considerable 
part  of  its  length. 
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SQUARE  AND   FLAT   ST£EL   WIRE. 

Sample  1. 


No.  3772. 

Sectional  areai,  ''.0995  x ''.0996 =.0099  sqaare  inch. 
Oaaged  length,  10". 


Applied  loads. 

BlODKatlOD 

per  inch. 

Sococutve 

elongation 

per  Inch. 

Penuanent 
aet 

Sacoeanive 

permanent 

aet. 

Kemarka. 

Totel. 

Peraanan 
iDon. 

Foimdi. 

49 
198 
899 
594 
792 
999 
1,188 

1,287' 

1,89» 

1.989 

1,489 

1,485 

1,635 

1.894 

1.684 

1,683 

1,788 

1,745 

Pounda. 

8,000 

20,090 

49,000 

90,000 

80,900 

190,000 

120,000 

125.009 

180,909 

188.900 

140.900 

145^000 

150,009 

155,000 

190,000 

165.000 

170.900 

178.990 

176,269 

Jfidk. 

0. 

.00972 
.00147 
.90215 
.00287 
.00361 
.00487 
.09451 
.00468 
.90487 
.00506 
.00526 
.00542 
.00968 
.00588 
.00613 
.020 
.933 

Inch. 
0. 

.00072 
.00075 
.00068 
.00072 
.00074 
.00076 
.00014 
.00017 
.00019 
.00019 
.00029 
.00016 
.00026 
.00020 
.00025 
.01387 
.013 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

^ 

General  summary, 

■4 

Tensile  atreoKth  per  aqnare  inch  of  original  aection ponnda..  176,260 

Xlastie  limit  per  aqnare  inch  of  originM  section do...  165,000 

lUoaxiitioii  per  inen  after  rupture inch..       .020 

KIongati<m  per  ineh  under  strain  at  elaatio  limit do  ..    .00618 

BedncUonin  area  after  rapture,  per  cent  am  of  original  section 50.5 

Position  of  rnptaie ".95  outside  the  ganged  aection 

Character  of  broken  anrface fljieailky 


SQUARE    AND   FLAT   STEEL   WIRE. 

No.  3773. 

Sectional  area,  'M)995  x  '^0996  =  .0099  square  inoh. 
Gauged  length,  10''. 
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Applied  loada. 

Eloneatioii 
per  Inch. 

Baooeaaive 

elonsaUoii 

per  moh. 

Permaoent 
aet. 

SnooesaiTe 

permaoent 

aet. 

TotaL 

Pflrsqaare 
inoD. 

PoundM. 

49 

198 

396 

59& 

792 

990 

1.188 

1,237 

1,287 

1,336 

1.386 

1.436 

1,485 

1,535 

1,584 

1,634 

1,683 

l,rrf3 

Found*. 

5.000 

20,000 

40,000 

60.000 

80,900 

100.000 

120,000 

125.000 

130.000 

135,000 

140.000 

145.000 

150,000 

155,000 

160,000 

165,000 

170.000 

175,000 

Jneh. 

0. 

.00078 
.00152 
.00222 
.00294 
.00360 
.00441 
.00459 
.00478 
.00498 
.00518 
.00540 
.00558 
.00578 
.00601 
.00662 
.022 
.034 

Inch. 
0. 
.      .00078 
.00074 
.00070 
.00072 
.00066 
.00081 
.00018 
.00019 
.00020 
.00036 
.90022 
.00018 
.00020  . 
.00023 
.00061 
.01538 
.012 

Inch. 

0. 

Inch. 
0. 

InitMload. 

Elaatio  limit. 
Tenaile  atrength. 

•  •  «  •  Mi*   ••■•*• 

General  Bummary, 

Tenaile  atresicthper  square  inch  of  original  section  , paqnda..    17A,600 

Elaaticlimit  per  square  inch  of  orignal  section do....    160,900 

Elongation  per  inch  after  rapture iach..         .023 

Reduction  in  area  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rapture r'.M  oataide  tte  gMig»d  saotion 

Character  of  broken  aorfkce •• ..••...fliMallky 


r 
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SQUARE   AND   FLAT   STEEL    WIRE. 


No.  3774. 

SectioDal  area,  ^MOOO  x  ^M000=.010  sqaare  inch. 
Gauged  length,  1(K'. 


Applied  loads. 

BloDMttoB 
perlnoh. 

SaccoMive 

•loontion 

parlnob. 

PeroBMieiit 
set 

Saooeative 

permanent 

set. 

RMnnrks. 

Tout 

Per  aqnare 
inclu 

Poundt. 

60 

200 

400 

600 

MM 

1,000 

1,200 

1,250 

1,300 

1.350 

1.400 

1.450 

1.500 

1.650 

1  000 

1.050 

1.700 

1,735 

Pounds. 

5.000 

20,000 

40.000 

.60.000 

80,0CO 

100.000 

120,000 

125,000 

130.000 

135,000 

140,000 

145.001 

150.000 

15&,000 

160.000 

165,000 

170,000 

173.500 

Inch, 

0. 

.00070 
.00146 
.00220 
.00292 
.00361 
•00436 
.00457 
.00*71 
.0049S 

.oo-voa 

.00531 
.00554 
.00574 
.00600 
.01280 
.027 

Inch, 
0. 

.00070 
.00076 
.0U074 
.00072 
.00069 
.00075 
.00021 
.06014 
.00021 
.00016 
.000» 
.00023 
.00020 
.00026 
.00660 
.01420 

Ineh. 

0. 

Indi. 
6l 

Initial  hwd. 

Slaatie  limit. 
Tensile  strengtlL 

• 

General  summary, 

• 

Tensile  strength  per  square  inch  of  orieinal  leotlon pounds..  178,600 

Elastic  limit  per  square  inch  of  original  section do...  160,000 

Slonj^ation  per  incuii  after  rapture  — Inch..       .090 

Elongation  perlnoh  under  strain  at  elastic  limit do...    .00660 

Rednciion  in  area  after  rupture,  per  centum  of  original  section 48L0 

Position  of  rupture ".10  outside  the  ganged  seetion 

Character  of  broken  surface • .^...fliie  silky 


SQUARE  AKD  FLAT  STEEL  WIRE. 

Sample  2. 

No.  3775. 

Sectional  area,  'MOOO  x  ''.0994  =  .0099  square  inch. 
Gauged  length,  10". 
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▲pplied  loads. 

Slonsatloii 
perinoh. 

Saooessive 

eloojcation 

per  inch. 

Permanent 

set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 

iBCO. 

P&undM. 

49 

198 

396 

694 

792 

990 

1.188 

1,287 

1,287 

1,336 

1.886 

1,436 

1.485 

1.536 

1,584 

1.634 

1,683 

1,733 

1,782 

1.830 

Pounds. 

5.000 

20,000 

40,000 

60,000 

80.000 

100,000 

120,000 

125.000 

130.000 

135,000 

140,000 

145.000 

150,000 

165,000 

160,000 

166,000 

170,000 

175,000 

180,000 

184,840 

Inch. 

0. 

.00066 
.00142 
.00213 
.00284 
.00364 
.00444 
.00458 
.00483 
.00503 
.00534 
.00545 
.00568 
.00592 
.00618 
.00658 
.00793 
.01200 
.024 

Inch. 

0. 

.00066 
.00076 
.00071 
.00071 
.00080 
.00080 
.00014 
.00025 
.00020 
.00021 
.00021 
.00023 
.00024 
.00026 
.00040 
.00135 
.00407 
.012 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

*"•"""""••"" 

General  summary. 

Tensile  strength  per  square  inch  of  orii^inal  section poands..  184,840 

Elastic  limit  per  siuare  inch  of  oi-ijcmal  section do...  165,000 

Elonfration  per  inch  after  rupture  inch..       .025 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00658 

Reduction  in  area  after  mptare,  per  centum  of  original  section 60.5 

Position  of  rnpture 8''.6  outside  the  ganged  section 

Character  of  hrolien  surface ••..line  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  3776. 

Sectional  area,  'MOOO  x  ''.0994  =  .0099  eqaare  iuch. 
Gaoged  length,  10''. 


Applied  loads. 

ElbngatioQ 
per  moh. 

SacoeMiye 

•loantton 

perlnoh. 

Perm«ii<Ait 
aei. 

SaoeeaaiTe 

permaneat 

aet. 

Bemarks. 

ToUL 

Per  square 
iooa. 

Found*. 

•49 

196 

896* 

594 

792 

990 

1,188 

1,287 

1,287 

1,886 

1,386 

1,436 

1,485 

1,535 

1.584 

1.634 

1,683 

1,733 

1,788 

1.881 

Pound§. 

5,006 

80,000 

40,000 

60,000 

80,000 

100,000 

180,000 

125.000 

130,000 

1S^000 

140,000 

145,000 

150,000 

156.000 

160.000 

165,000 

170,000 

175,000 

180,000 

185^000 

Inch. 

0. 

.00070 
.OOIU 
.00820 
.00290 
.00671 
.00445 
.00463 
.00485 
.00503 
.€0531 
.00551 
.00579 
.00699 
.00684 
.00663 
.00605 
.01265 
.027 

Inch. 

0. 

.00070 
.00074 
.00076 
.00070 
.00081 
.iM)074 
.00018 
.00032 
.00018 
.0U038 
.00020 
.00(U8 
.00020 
.0U025 
.00030 
.00142 
.00450 
.01445 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Klastio  limit 
Tensile  strength. 

• 

General  9ummary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  185,000 

Elastic  limit  per  square  ineh  of  original  section do...  165.000 

Elongation  per  inch  after  rupture    inch..       .041 

Elongation  i>erinch  under  strain  at  elastic  limit do...    .00663 

Reduction  in  area  after  rupture,  per  centum  of  original  section 50.5 

Position  of  rapture 1".05  inside  the  gauged  section 

Chmboter  of  broken  snrfisoe finesilliy 


SQUARE  AND  FLAT  STEEL  WIBE. 


G5r 


No.  3777. 

Sectional  aiea,  MOOS  x ''.0995s. 010  sqaare  inch. 
Ganged  length,  10''. 


Applied  loads. 

Btorintlon 
per  idcIl. 

SoeeesJiWe 

oloii|;ation 

per  loch. 

PermMient 
sec 

SacceasiTe 

permanent 

aet. 

Bemarka. 

TotaL 

PerMOAre 
incQ. 

50 

200 

400 

600 

800 

l.OCO 

1.200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,6U0 

1,560 

1.800 

1,6.'M 

1.7U0 

1,750 

1,800 

1.634 

PMrtUff. 

6.000 

20.000 

40,000 

60,000 

80,000 

100,000 

120.000 

125,000 

130,000 

135.000 

140.000 

146,000 

150,000 

165.000 

160.000 

165.000 

170,000 

175.000 

180,000 

188,400 

Inch, 
0. 

.00074 
.00143 
.00210 
.00291 
.00366 
.00410 
.00466 
.004M 
.00506 
.00526 
.00540 
.00573 
.00506 
.00624 
.00654 
.00806 
.013 
.014 

Inch, 
Ol 

.00074 
.00000 
.00073 
.00076 
.00075 
.00088 
.00017 
.00018 
.00022 
.00020 
.0002C 
.00027 
.00022 
.00029 
.00030 
.00162 
.00494 
.011 

Jneh. 
0. 

Inch, 
0. 

InltiAlload. 

Elaatio  limit. 
TenaUe  strength. 

( 

General  9ummarjf, 

Tensile  atrenffth  per  square  ineh  of  original  seotlon poanda..  188,400 

Slastlclimit  per  sqiure  inch  of  original  aection do...  165,000 

SUmgAtion  per  inch  after  raptnre J inch..       .021 

Bkngation  per  inch  ander  atrain  atelaatic  limit do...    .00664 

Redoetlon  in  area  after  raptnre,  per  centnm  of  original  aectioo 48.0 

Position  of  roptnre 8".6  ontaide  the  gauged  aeotion 

Chaneier  of  Noken  anrfaoe line  ailky 

H.  Ex.  165 12 


658  SQUARE   AND   FLAT   STEEL   WIRES. 

Sample  3, 

No.  3778. 

Sectional  area^075SxM510=5".011  square  inch, 
Oaoged  length,  1(H'. 


Applied  loads. 

Blonntion 
permoh. 

Sncoesstre 

eloD|ration 

per  inch. 

PermaneBt 
set. 

Snocessive 

permaDent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds. 
65 
S20 
440 

880 
1,100 
1,320 
1,875 
1,430 
1,485 
1,640 
1,595 
1,650 
U705 
1,760 
1,815 
1,870 
1, 925 
1,980 
2,035 
2,058 

Pounds. 

5,000 

20.000 

40,000 

60,000 

80,000 

100,000 

120,000 

125.000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165.000 

170,000 

175.000 

190,000 

185. 0(K) 

187,  Ok) 

Inch. 

0. 

.00066 
.00136 
.00209 
.00274 
.00345 
.00424 
.00438 
.00458 
.00479 
.00490 
.00527 
.00547 
.00577 
.00615 
.00682 
.00855 
.01245 
.022 
.031 

0. 

.00065 
.00070 
.00074 
.00065 
.00071 
.00079 
.00014 
.00020 
.00021 
.00020 
.00028 
.00020 
.00030 
.00038 
.00067 
.00173 
.00390 
.00955 
.009 

Inch. 

IneK. 
6. 

Initial  load. 

Elastic  Unit 
Tensile  strength. 

• 

« 

General  aummarjf,  ^  .     , 

\ 

Tensile  strenf^th  per  sqnwe  inch  of  orif^inal  section pounds..  187.090 

Elantio  limit  per  sqasre  inch  of  original  section do  ..  160,000 

Kl«>ngatioD  perincli  atterruptnre  ....  inch..        .027 

Elon>tatioo  per  inch  under  dtrain  at  elastic  limit do...    .00615 

Redociiun  in  area  after  rupture,  per  centnm  of  original  section 36. 4 

PoHition  of  rupture 1".90  outside  the  ganged  se«  tiun 

Character  of  broken  surface fthe  silky 


SQUARE  AND. FLAT  STEEL  WIRE. 

No.  3779. 
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Sectional  area,  'M510x''.075G=.0Il  square  inch. 
Gauged  leugtb,  W. 


Applied  loads. 

Elongation 
per  loch. 

SnocessiTe 

elonsation 

perlnch. 

Permanent- 
let. 

Succesiive 

permanent 

•et. 

Remajka. 

Total. 

Per  son  are 
incii. 

Pounds, 

55 

220 

440 

660 

880 

1.100 

1.320 

1.875 

1,430 

1,486 

1,540 

1,585 

1.660 

1.705 

1.760 

1.815 

1,870 

1.925 

1.080 

2,035 

2.068 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

126.000 

130.000 

186.  (iOO 

140.000 

145,000 

150,000 

156.000 

100.000 

165.000 

170.000 

175,000 

180.000 

186.000 

187,550 

Inch. 

0. 

.00071 
.00188 
.00212 
.00282 
.00857 
.00428 
.00444 
.00468 
.00488 
.00511 
.00532 
.00559 
.00589 
.00622 
.00694 
.00863 
.01180 
.022 
.029 

Inch, 

0. 

.00071 
.00007 
.00074 
.00070 
.00075 
.00071 
.00016 
.OOOtI 
.00020 
.00023 
.00021 
.00027 
.00030 
.00033 
.00072 
.00169 
.00317 
.01020 
.007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  8tren({th. 

^ 

«  «  •  m-m  m  •«**•• 

Oeneral  8ummanf, 

Tensile  strangth  per  square  liioh of  orifj^al  section: ponnds..  187,660 

Blaatio  limit  per  sqaare  inch  of  originaTseotion do...  160,000 

Blongntlon  per  inch  after  ruptnrs inch..       .081 

SloDRAtion  per  inch  under  strain  at  elastic  limit do...    .00622 

Redaction  in  area  after  mptnre,  peroentam  of  original  section 40.0 

Position  of  rapture 3".25  outside  of  the  ganged  section 

Chaneterof  broken  anrfiaoe fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  3780. 

Sectional  area,  ".1510  x  ".0756^.011  square  inch. 
Ganged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Saooeasiye 
elongation 
per  mch. 

Permanent 
set. 

SucoessiTe 

permanent 

set 

Kemarks. 

Total. 

Per  square 
inco. 

Poundt. 

55 

220 

440 

660 

880 

1.100 

1,320 

1,375 

1,430 

1,435 

1,540 

1,595 

1.650 

1,705 

1,760 

1,815 

1,870 

1,925 

1.980 

2,035 

PoundM. 

5,000 

20.000 

40,000 

60,0CO 

8U.000 

100,000 

120,000 

125.000 

130,000 

135,000 

140,000 

145,000 

150.000 

155,000 

160.000 

165.000 

170.000 

175,000 

180.000 

185,000 

Inch. 
0. 
.00060 
.  00142 
.00211 
.00282 
.00852 
.00428 
.00444 
.00462 
.00484 
.00506 
.00520 
.00550 
.00582 
.00622 
.00708 
.00918 
.015 
.020 
.031 

Inch. 
■  0. 

.00069 

.00073 

.00069 

.00071 

.00070 

.00076 

.00016 

.00018 

.00022 

.00022 

.00023 

.00030 

.00023 

.00040 

.00081 

.00215 

.00582 

.005 

.011 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

— 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    185,000 

Elastic  limit  i>€r  Koaare  iaoh  of  original  section do...    155,000 

Elongation  per  inon  after  mptare inch..         .022 

Elongation  per  inch  nnder  strain  at  elastic  limit do...      .00582 

Reduction  in  area  after  rupture,  per  centum  of  original  seotion 30.9 

Position  of  rupture 7".9  outside  the  gauged  seclion 

Chunacter  of  broken  surface fine  silkj 


SQUARE   AND   FLAT   STEEL   WIKE. 

Sample  4. 
No.  3781. 
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Sectional  area,  '<.14S3  x  '^0742  =  .011  square  inch. 
Oauged  length,  W. 


Applied  loaila. 

Elonffatioii 
permoh. 

SuooessiTe 

eloDjcfttioD 

per  inch. 

Pennuieiit 
set. 

SacoeasiTe 

permiuient 

set 

Bemarke. 

ToUL 

Per  Miiftre 
inch. 

PoundM. 

55 

220 

440 

660 

880 

1,100 

1,820 

1,375 

1.430   . 

1,485 

1,540 

1,505 

1.650 

1.705 

1,760 

Pcundi. 

5.000 

20.000 

40,000 

60,000 

80.000 

100,000 

120,000 

12^000 

130.000 

135,000 

140.000 

145.000 

150,000 

155.000 

160,000 

Ineh. 

0. 

.00074 
.00146 
.00218 
.00294 
.00370 
.00464 
.00488 
.00580 
.00589 
.00685 
.00862 
.01225 
.017 
.023 

Inch, 

0. 

.00074 
.00072 
.00072 
.00076 
.00076 
.00004 
.00025 
.00041 
.00060 
.00006 
.00177 
.00363 
.00475 
.006 

0. 

Ineh. 
0. 

IniUAllMid. 
BlMtio  limit 
TeDaile  utrengtb. 

General  aumnuiry. 

Tensile  strength  per  eqaare  inoh  of  original  section ..pounds..  160,000 

BiMtio  limit  per  squBxe  inch  of  original  section do...  125,000 

Elongation  per  inch  after  roptare inch..       .012 

Elongation  per  inch  under  strain  at  elaatio limit do...    .00489 

Bednction  in  area  after  rupture,  per  centum  of  original  teotion 40. 0 

Position  of  rupture ll'M  outside  the  gauged  section 

Chuaoter  of  broken  surface fine  silky 
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SQUARE   AND   PLAT   STEEL   WIEB. 


No.  3782. 

Sectional  area,  'M484x".0746=.011  square  inch. 
Changed  length,  KK'. 


Applied  loads 

Elongatioo 
permoh. 

Saoceasive 

elongation 

per  inch. 

Permanent 
aet 

Snoceaaire 

permanent 

set. 

Itemarkt. 

TouL 

Persquare 
ioon. 

P<nmdt. 

56 

220 

440 

660 

880 

1.100 

1,320 

.   1,375 

1,430 

1,485 

1.540 

1,595 

1.650 

1,600 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120.000 

122,000 

.  130, 000 

*    135,000 

140,000 

145.000 

150,000 

153,640 

Inch. 

0. 

.00072 
.00147 
.00220 
.00291 
.00368 
.00471 
.00512 
.00570 
.00648 
.00739 
.00880 
.01138 

Jnek. 

0. 

.00072 
.00075 
.00073 
.00071 
.00077 
.00103 
.00041 
.00058 
.00078 
.00091 
.00141 
.00258 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
KlaaUc  Umit. 

Tensile  strength. 

• /• ••••.•«•• 



'^v^\v^vy :/.:.:::.:. 

j---.. 

1 

General  summary. 

Tensile  strength  p^r  square  inch  of  original  section pounda..    158,610 

masticlimitper  soaare  inch  of  original  section do...    120,000 

Elongation  per  incn  after  rupture inch..         .014 

Elongation  per  inch  under  strain  at  elastic  limit do...      .00471 

Reduction  in  area  i^er  rupture,  peroentum  of  original  seotion 48.2 

Position  of  rnplure 1".26  inside  the  ganged  section 

Character  of  broken  surface • fine  silk; 


^ 


fiCiUARB   AND    FLAT   STEfiL    WIBfi. 
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K(H  3783. 

Sectiotial  area,  ^M484x'^0744=.011  square  inch. 
Gauged  length,  W. 


Applied  loadt. 

Elongation 
per  inob. 

SucoeMlTO 

elongation 

per  inch. 

Permanent 
set. 

Sucoeasive 

permanent 

set 

Remarks. 

ToUl. 

F«r  sqaftre 
incD. 

Ptund9, 

55 

220 

440 

660 

880 

1.100 

1,320 

1.375 

1,430 

1.486 

1,640 

1.685 

1.660 

1,706 

1.760 

1,784 

Powidt, 

5,000 

20.000 

40,000 

60,000 

80,000 

100.000 

120,000 

125.000 

130,000 

185,000 

140.000 

145.000 

150.000 

155.000 

160.000 

162,180 

Inch. 
0. 
,       .00075 
.00140 
.00222 
.00204 
.00360 
.00466 
.00488 
.00518 
.00558 
.00613 
.00700 
.00878 
.012 
.014 

Inioh,    ' 

0. 
.00075 
.00065 
.00082 
.00072 
.00075 
.00086 
.00024 
.00030 
.00040 
.00054 
.00087 
.00178 
.00322 
.002 

Inch, 
0. 

0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

Qmeral  summary, 

Tenaile  strength  per  sqoare  inch  of  original  aeotion. pounds..    162.180 

Elasdo  limit  per  aqnare  inch  of  originalaeotion do...    130,000 

Elongation  per  inon  after  rupture inch..  .008 

Elongation  per  inch  onder  strain  at  elastic  limit do. ..      .00518 

Seduction  in  az«a  after  rapture,  per  centum  of  original  section 48.1 

Position  of  rupture 2''.3  outside  the  gaugod  section 

Character  of  broken  surface • fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


I 
S 

go 

i 

O 
OQ 

O 

I 


I 


1 


•8 
I 
I 


1 


1 


t 

Q 


i 


i^' 

e : 

• 

1     o  o  o     o  o  o     o  e  e 

•CO*©     •O'O'O     •O'OtJ 

1             •             •             «••             ••■ 

t                !••                t0t                ••! 

•       ••                •••                tl* 

III 


S 


«*iaioo     toto 


^ee»     omo 


i^sj  m  fiii  ^4i 


^ 


M 


lAet 


<?iiiiii  jfifii  if  II I 

•  ••  •••  •••    ••• 

XXX  XXX  XXX  XXX 

«iis  fig  §§§  =§a 


e 


23 


«•  CO  M  O 

(5 


lOiHiH      l>«^M      et^flO 

eSWd     e4n«9     r4i-«c» 


«s^s)8  ^^^  s«s8  s;!:8 


J  a 


I"" 


l§§  §§§  IIS 

^gti  s's'tf  8'^^ 

ri4^<H        *^S«H        ^pHpH 


o 
H 


m^  §gi  III  SIS 

;^*rf    ^^^    efefef    ^^-^'^ 


4i 
1 

o 


H 


o 
H 


71 
g 

(2 


1^ 

11 


•A  i 


•g 

2 


«2 


8'8'  9';^!^  s's';^  ^sif 


|S3§ 

ft. 


8SS  llg  g§l 

r^m^r^       pXp^'r^       r4'(i^^ 


I  O        «H  t^  I-*        fH  *i4  I 
-14        «M*.4fH        *MiH< 


lOO 


iin< 


ii  sl§  Sil 


JM 

is  as 


•Nr^fH       C9C4M       MMfO 


P 


^    gg^    g^3    SggS 

So     mmSo     SaleliiS     SSceSS 


SQUARE    AND   PLAT   STEEL   WIRE. 
WIBE  IN  STORE  AT  WATEBTOWN  ARSENAL, 
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Eleotbioallt  Welded  ".15  square  Tinned  Steel  Wire. 

Welds  made  at  the  works  of  the  Thomson  Electric  Welding  Com- 
pany, Lynn,  Mass. 
Welding  bnrrs  removed  before  testing. 


Ko.of 
test. 

DimeiiBioiie  of 
wire. 

Sectional 
ftrea. 

Size  of 

welding 

burr. 

Tensile  strength. 

Total. 

Per  square 
inch. 

2016 
2017 
2018 
2010 
2030 
2021 

Inch. 
.1406X.1508 
.1406X.1503 
. 1406 X.  1603 
.  1406  X.  1503 
.1406X.1503 
.1406X.1503 

• 

Sg.  inch, 
.0225 
.0226 
.0225 
.0225 
.0225 
.0225 

Inch. 
.25X.26 
.23X.24 
.23X.23 
.24X.24 
.23X.24 
.23X.24 

Poundt. 
2,780 
2,654 
2,704 
2,645 
2.612 
2.805 

PoundM. 
12-1.670 
117.060 
120.180 
117,560 
116,000 
124,670 

All  specimens  fractured  at  the  welds  except  "So.  2918. 

Elbotrioally  Annealed  ^M5  square  Tinned  Steel  Wire. 

Specimens  of  square  tinned  steel  wire  which  were  annealed  in  the 
welding  machine  bat  not  welded. 


No.  of 
test 

Nominal  sise 
of  wire. 

Actual  dimen- 
sions of  wire. 

Seotlonal 
area. 

Tensile  strength. 

Remarks. 

ToUl. 

Per  sq. 
inch. 

2822 
2028 

2024 

2026 
2926 
2027 
2028 

'M5  square.. 
".15  square. . 

".15  square.. 

".10  square.. 
".10  square.. 
".10  square.. 
".10  square.. 

Indi, 
.  1488X.  1408 

• 

.1600X.1602 

.1498X.1500 

.lOOOX.lOOO 
.0008X.0005 
.lOOOX.lOOO 
.0008X.0008 

Sq.ineh. 
.0224 

.0225 

•0225 

.0100 
.0000 
.0100 
.0100 

Poundt. 
2.686 

2.607 

2.884 

1,485 
1,432 
1,428 
1.800 

Poundw. 
116.450| 

116^  420  j 

106, 060  j 

148.600^ 
144,650| 
142.800; 
138,000| 

Heated  bright  red;  cooled 

without  boiaz. 
Heated  to  a  welding  heat. 

and  cooled  in  clamps  with 

borax. 
Heated  to  welding  heat  and 

cooled  in  clamps  without 

borax. 
Heated  bright  red.  and 

cooled  with  borax. 
Heated  to  welding  heat  with 

borax. 
Heated  to  welding  heat  with- 
out borax. 
Heated  bright  red  without 

borax. 

I 


ALUMESrUM, 


AND 


ALUMINUM  BRASS  AND  BRONZE, 


PROM 


THE  ALUMINUM  COMPANY,  LIMITED, 

OLDBURG,  NEAB  BIRMINGHAM,   ENGLAND. 
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ALUMINUM  AND  ALUMINUM  BRASS  AND  BRONZE. 
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In  making  the  hardness  determinations,  two  different  pressures  were 
employed. 

The  usual  pressure,  10,000  pounds,  was  applied  to  one  specimen  each 
of  10  per  cent  aluminum  bronze  and  3  per  cent,  aluminum  brass; 
these  being  Nos.  4191  and  4104  respectively. 

The  hardness  of  these  specimens  is  therefore  directly  comparable  with 
the  hardness  of  other  metals  as  ordinarily  reported. 

On  account  of  the  softness  of  the  pure  aluminum  specimens,  a  lower 
pressure  was  used  on  the  indenting  tool.  Four  thousand  four  hundred 
pounds  made  a  cut  extending  diametrically  nearly  across  the  specimen, 
therefore  no  higher  pressure  was  applied,  and  to  furnish  data  tor  direct 
comparisons  among  these  specimens,  one  piece  of  each  of  the  alumiunm 
bronze  and  aluminum  brass  was  indented  with  the  same  pressure. 


ALUininni. 


No.  4188. 
Mark,  1. 
Diameter,  ''.769. 
Sectional  area,  .464  square  inch. 
Ganged  length,  6". 


AppHtdloAdt. 

ElODKAtiOIl 

per  iDoh. 

SucceesiTe 

elonsatioD 

per  inc|i. 

PermaDent 
set. 

SaoceMire 
permaueDt 

set. 

Bemftrkt. 

Totel. 

Per  M  oare 

iOOJL. 

Poimdf. 
464 
•28 

1,883 
1,866 
2.820 
2,784 
3,248 
8,712 
4.176 
4,640 
S.104 
6^668 
6,032 

6,486 
6.860 
7.424 
7,888 
-     8.382 
8.660 

P<mnd$. 

1,000 

2,000 

8,800 

4,000 

5,000 

6,800 

7,060 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14.000 
16,000 
16,000 
17,000 
18,000 
18,480 

Inch. 
0. 

.000183 
.000267 
.000367 
.000617 
.000750 
.001183 
.002083 
.003867 
.000250 
.009883 
.013600 
.020100 

.027417 

.0850 

.0500 

.0700 

.1167 

Inch. 

0. 

.000133 
.000134 
.000100 
.000150 
.000167 
.000433 
.000900 
.001884 
.002283 
.009688 
.003717 
.012500 

.007317 

.007688 

.0150 

.0206 

.0467 

0. 
0. 

Inch. 
0. 

InitUI  load. 
Blastie  limit 

Sarface  preaenta  wary 
appearanoe. 

• 
Texiafle  ttrengtb. 

,000083 

.000088 

.000500 

.000467 

.065183 

.004638 

.012167 

.007084 

.025667 

.018600 

General  eummary, 

Specifio  gravity 2.7199 

Hardneea,  under  preanure  of  4. 400  pouDda , 4.63 

Tensile  strength  per  Square  inch  01  orifrtnal  aection pounds..    18,450 

Xlsstic  limit  per  saaare  inoh  of  original  section do...      6,000 

Elongation  per  in  en  after  mptnre inch..      .1867 

Elongation  per  inch  nnder  strain  at  elsstio  limit do...  .000517 

Kednotion  in  diameter  at  point  of  raptare do...       .  148 

Sedaction  in  area  alter  rupture,  i»er  centum  of  original  section 34.9 

Position  of  rupture ".5  from  neck 

Character  of  broken  surface silky:  oblique 

91o|i(^o|iofinchseoUon4 , ".80*,  M8, "  JO.  ".17.  M^ '^12 


^ 
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ALUMINUM,  AND  ALUMINUM  BRASS  AND  BRONZB. 


ALXTMIHUM. 


No.  4189. 

Marks,  2. 

Diameter,  ".788. 

Sectional  area,  .488  sqaare  inch. 

Ganged  length,  &'. 


Apfplied  ItMds. 


ToUL 


488 

978 
1,464 
1,0G2 
2.440 
8,928 
8,418 
8,904 
4,382 
4,880 
5,808 
6,856 
6,344 
8,832 
7,820 
7,808 

8,298 

8,784 
8,928 


Per  sqaare 


sqai 
Den. 


ine 


1,000 
8,008 

8,000 
4,000 
5^000 
6,000 

7.000 
8,000 
8.000 
10.000 
11.000 
12,000 
18.000 
14,000 
15,000 
16,000 

17,000 
18.000 
11^280 


BlonfiHoii 
per  uicb. 


Inch. 
8. 

.000117 
.000900 
.000300 
.000888 
.000488 
.000638 
.000600 
.001000 
.001817 
.006187 
.00&050 
.006800 
.013800 
.020417 
.029517 

.0467 


SueoenftlTe 

eloD£»tlon 

per  inch. 


Inch, 

.000117 
.000088 
.000100 
.000088 

.000100 
.000150 
.000167 
.-009200 
.000817 
.001850 
.001883 
.003750 
.005000 
.006617 
.008100 

.017188 
.0366 


t 


Permenent 
•et. 


/si«Jk. 


Suooeeeive 
pensMuent 


Jneh, 


0. 
8. 

0. 

a 

0. 

0. 

.000800 

.000050 

.000633 

.000788 

.003833 

'  .oosooo" 

..012800 

.008467 

.027788 

.016483 

Bemarka. 


InltiAUcMd. 


Blaelie  limit 


Bnrftioe  present! 
nppeenuice. 

Tensile  sireogtli. 


Speoifie  gravity 2.7*42 

Mardness,  under  preasore  of  4, 400  pounds 4.25 

Tensile  Btrengtb  per  square  Inch  of  original  section    ponnds..    18L280 

Elastic  limit  per  souare  inch  of  original  section do...     8,000 

Elongation  per  inch  after  rupture inch..      .1817 

Slonxatloa  per  inch  under  strain  at  elsstic  limit do...  .000800 

Redaction  In  diameterat  point  of  rupture do...       .248 

Beduction  in  area  after  rupture,  per  centum  of  original  section 63.1 

Position  of  rupture , 2^'.  8  firom  neok 

Character  of  broken  surface ...silky;  obliane 

Xkmgationofinohaeetions M6,  ".  49*,  ".22;  ".10,  ".07,  ".Q5 
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No.  4190. 

Mark,  3. 

Diameter,  ".779. 

Sectional  area,  .477  square  inch. 

Oanged  length,  6". 


Applied  loftdi. 

EloDKation 
per Inch. 

SnceesaiTe 

etoDsatlon 

per iDoh. 

aet.; 

Sncoeaaire 

permaneDt 

aet. 

Remarka. 

Total. 

Per  square 
iocn. 

PoundM. 

477 

954 

1.431 

1.908 

2,385 

2.«a 

3,339 
3,816 
4.293 
4.770 
5.247 
5.724 
6.201 
6,678 
7,155 
7.632 
8.109 
8,586 
8^770 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,006 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,606 

16.006 

17.000 

18,000 

18.386 

© 

JndL 
0. 

,000117 
.000083 
.000100 
.000083 
.000064 
.000166 
.600217 
.000383 
.000817 
.001088 
.6021.'i0 
.003484 
.005083 
.005917 
.610816 
.  016167 
.0316 

Jnek. 
0. 

0. 

Initial  load. 
Elaatio  limit 

Tensile  airengtli. 

• 

0, 

0. 

.000138 

.000188 

.001088 

.000960 

.004050 

.002967 

"•"•^••••*" 

General  eummary^ 

Teoaile  atren^rth  per  square  Inoh  of  oriirinal  Motion poonda..    18,890 

Bias tio  limit  per  so aare  incli  of  orijjinal  aeotion  do...      6,000 

Blonisation  per  inob  after  rupture ineh..      .1050 

BloDKation  per  inoli  under  atrain  at  elastic  limit do...  .000467 

RedncUou  in  diameter  at  point  of  rupture do...       .119 

Bednotion  in  area  after  rupture,  per  centum  of  original  aeotion 2&3 

Poaitlonof  rupture 4"  from  neck 

Character  of  broken  surface v ailky,  oblique 

BloDfcationofinohaeotiona ".07,".u9,".07,".08;'M0,".a3* 
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10  PER  CEHT.  ALUMnnrK  BSOHZB. 

No.  4191. 


Marks,  4-10. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6". 


Applied  load*. 


Tout 


Pounds. 
500 
2.500 
5.000 
7,500 
9.000 
9.500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
13,500 
14,000 
14,600 
15.000 
15,500 
16.000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
2U,0)0 
20.500 
21,000 
21,500 
22,000 
22.500 
23.000 
23.500 
24,000 
24.500 
25,000 
25.500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,600 
29.000 
20,500 
30,000 
30,500 
3l«000 
31.500 
32,000 
82,600 
33,000 
83,500 
34,000 
84.500 
34,840 


PorMOATB 

iaoi 


sqoi 
aoA. 


Powndg. 

1,000 
6,100 
10,000 
15,000 
18,000 
19.000 
20.000 
21.000^ 
22.000 
23.000 
24,000 
25.000 
28.000 
27.000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
84.000 
85.000 
36,000 
37,000 
88.000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62.000 
63,000 
64.000 
65,000 
66,000 
67,000 
68.000 
59,000 
60,000 
6l,U00 
62,000 
63.01.0 
64,000 
65.000 
66,000 
67,000 
68l000 
60,000 
69,680 


Slonffation 
perTnoh. 


Inch. 
0. 

.000300 
.OOOStS 
.001000 
.001160 
.001200 
.001467 
.001600 
.001800 
.002U33 
.002367 
.002833 
.003200 
.003838 
.004500 
.006300 
.006367 
.007117 
.008033 
.009583 
.010667 
.012500 
.013167 
.016000 
.018083 
.020333 
.023117 
.0267 
.0292 
.0317 
.0350 
.0383 
.0433 
.0483 
.0517 
.0550 
.0617 
.0667 
.0700 
.0767 
.0833 
.0883 
.0950 
.1000 
.1067 
.1133 
.1200 
.1300 
.1383 
.1467 
.1550 
.1650 
.1783 
.1867 
.2000 
.2167 


SuocMAtve  permaaeni 
eloncation   «»»»^«"* 

per  loob.     ^ 


Inek, 
0. 
.000300 
.000333 
.000367 
.000150 
.000050 
.000267 
.000133 
.000200 
.000233 
.000334 
.000460 
.000367 
.000633 
.000667 
.000800 
.001067 
.000850 
.000916 
.001550 
.001084 
.0018:13 
.000667 
.002833 
.002083 
.002250 
.002784 
.002583 
.0025 
.002J( 
.0033 
.0033 
.0050 
.0060 
.0034 
.0033 
.0067 
.0050 
.0033 
.0067 
.0066 
.0050 
.0067 
.0050 
.0067 
.0066 
.0067 
.0100 
.0083 
.0084 
.0081 
.0100 
.0133 
.0084 
.0133 
.0167 


Inch, 


0. 


.000017 
.000033 


.000150 


,001038 


003807 


009167 


018JjO 


Snceeeslre 

permaaent 

aet. 


0. 


Inch. 


.000017 
.000016 


.ocoifr 


.000888 


TnUialloaO. 


Elastie  limit 


.002834 


006309 


.009783 


Teneile  strongth. 


General  summary, 

Speoifio  gravity 

HardneM,  QDder  preasDre  of  10.000  poDnde 

Teneile  ntreDgth  per  square  inch  of  original  aection pounda.. 

Elaatio  limit  per  aouare  inch  of  original  aection inch.. 

Elongation  per  incn  after  mptnre do... 

Elongation i>er  inch  under  strain  at  elaatio  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rapture,  per  centum  of  original  section 

Position  of  rapture at  neck 

Character  of  broken  surface,  light  yellow  color,  uniformly  fine  silky.  Fire  radial  craeka  exteadiag 
In  a  longitudinal  direction  a  maximum  length  of  ".7  were  developed  at  the  place  of  rupture.  Theae 
cracks  began  to  open  at  50.000  pounds  per  square  inch  streaa.  The  walls  of  the  craoka  were  amooth. 
1".5  from  the  end  oppoaite  the  fracture  the  specimen  wa^  drawn  down  to  ".70  diameter. 

Elongation  of  inch  sectiona ".25,  ".27,  ".21,  ".18,  ".16,  ".17» 


7.* 

&09 

69,680 

19,000 

.2067 

.001200 

.028 

6.8 
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10  PBB  CBVT.  ALVMIVUII  BBOVZB. 

No.  4192. 

Marks,  6-10. 

Diameter,  ".796. 

Sectional  area,  .496  square  inch. 

Gauged  length,  6". 
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ApptUdkMida. 

81«D2»iknD 
pMruioh. 

Sneoeosive 

eloDfffttloa 

per  inoh. 

PernuuMBt 
set.     • 

SoooMslTe 

permanent 

sot 

Benuffka. 

TdtaL 

PerMiuve 
Inoh. 

486 
2.480 
4.000 
7.440 
7,988 
8,482 
8,828 
0,424 
0.920 
10.416 

10.012 
11,408 
11,004 
12,400 
12,886 
18.303 
18,888 
14,384 
14,880 
15^872 
16,864 
17,856 
18.8a 
10.840 
20.882 
21.814 
22L816 
23.888 
24,800 

2^702 
26,784 
27,776 
28,768 
20,760 
80.782 
81.744 
82,786 

1,006 
^000 
10.000 
15,000 
16.000 
17.000 
18.000 
10,000 
20,000 
21,000 

22.000 

23,000 
24,000 
26,000 
20.000 
27.000 
28,000 
20,000 
80,000 
32.000 
34.000 
86.000 
88,000 
40.000 
42,000 
44.000 
46,000 
48,000 
50,000 

58,000 
64,000 
66,000 

68,000 
60.000 
62.000 
64.000 
06,000 

Inch. 
0. 

.000260 
.000588 

.000088 
.001068 
.001100 
.001200 
.001300 
.001888 
.001467 

.001688 
.001788 
.001000 
.002067 
.003217 
.002407 
.002800 
.003167 
.003638 
.004667 
.005867 
.008017 
.010367 
.018183 
.015838 
.010800 
.024867 
.020388 
.088760 

.0450 
.0517 
.0617 
.0700 
.0817 
.0050 
.1117 
.1888 

Inch. 
0. 

.000200 
.000383 
.000850 
.000100 
.000067 
.000100 
.000100 
.000088 
.000064 

.000166 
.000150 
.000117 
.000167 
.000150 
.000150 
.000888 
.000867 
.000466 
.001034 
.001300 
.002050 
.002860 
.002706 
.002700 
.00i007 
.004567 
.004066 
.006417 

.000200 

.0067 

.0100 

.0063 

.0117 

.0188 

.0167 

.0166 

Inch, 
0. 
0. 
0. 

.000038 

Inch. 
0, 

Initial  load. 

Elaatie  limit  (approxi- 
mate). 

8i>ecimen  drawing  down 
at  each  neck. 

Tensile  atrensth. 

.0o6o83 

.000150 

.000117 

.000480 

.000833 

^                __■ 

.001567 

.001064 

.000467 

.007000 

■••••••*■■•• 

0.80533 

.021066 

Otnerai  aummarg. 

fipeelfle grarity 7.572 

Hardne«a.anderpreaaiire of  4,400 ponnda  ..-.••. •••-     ''J5! 

Teoaileatrength  per  aqnare  inch  of  original  aection ponnda..    61^000 

Jtlaatie  limit  per  aqnare  inoh  of  original  aection ;    u""    '**•?* 

Xlongatlon  per  Inch  after  rapture Ineh..      .1217 

JUongation  per  inoh  under  Btrain  at  elaatie  limit do...  .001467 

Hednotion  in  diameter  at  point  of  rupture do...       .126 

Xednotton  in  area  after  rapture,  per  centum  of  original  aection 28.8 

Poeition  of  rapture 2"  from  neck 

Character  of  broken  eurfcce obli<me  sIlkT,  Ujrht  jw^^^ 

Xloogationofinohaectlona ".21*,  ".11,  ".U,  ".10  ".08,  ".18 

H.  Ex.  165 43 


I 
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10  PER  CEITT.  ALUMIHUM  BBOHZB 

No.  4193. 


Marks,  6-10. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6'^ 


Applied  loads. 

EloBfcation 
per  inch. 

Suoceisive 

eloQffation 

per  inch. 

Permanent 
aet. 

Sacceaaive 

Bemarka. 

1 

TotaL 

Per  B<m»re 
iBcn. 

permanent 
aet. 

Pound*. 

600 

2,600 

5,000 

7,000 

8,000 

8,500 

9,000 

9.600 

10,000 

10,600 

11.000 

11,500 

12,000 

12,600 

13,000 

13,600 

14,000 

14.600 

15,000 

16,000 

17.000 

18,000 

20.000 

21.000 

22.000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29,000 

80,000 

31,000 

82,000 

82,440 

Pound*. 
1.000 
6,000 
10.000 
16.000 
16.000 
17,000 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
28,000 
27,000 
28,000 
29,000 
80.000 
82,000 
84,000 
36.000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
62.000 
54,000 
66,000 
58,000 
60.000 
62,000 
64,000 
64,880 

Inch. 
0. 

.000267 
.000600 
.000983 
.001083 
.001183 
.001300 
.001450 
.001600 
.001733 
.001950 
.002200 
.002517 
.002960 
.003333 
.003900 
.004650 
.005317 
.006217 
.008217 
.010900 
.014400 
.024300 
.029667 
.036500 
.043838 
. 062167 
.061667 
.0717 
.0817 
.0933 
.1033 
.1167 
.1300 
.1467 

Inch. 
0. 

.000267 
.000333 
.0vM)383 
.000100 
.000100 
.000117 
.000160 
.000150 
.000133 
.000217 
.000250 
.000317 
.000433 
.000383 
.000567 
.000750 
.000667 
.000900 
.002000 
.002683 
.003500 
.009900 
.005367 
.006833 
.007333 
.008334 
.009500 
.  01003S 
.0100 
.0116 
.0100 
.0184 
.0133 
.0167 

Inch. 
0. 
0. 
0. 
..000083 

Inch. 
0. 

Initial  load. 
ElaaUc  limit 

TenaCe  atrcngtb. 

"*."  000083*' 

.000800 

.000217 

.001233 

.000938 

.003883 

.002650 

.020338 

.016450 

.055667 

.035334 

General  eummary. 


Tensile  atrengih  per  aqnare  inch  of  orifdnal  aeotion ponnda. 

Blaatio  limit  per  sqaare  inoli  of  originu  section do. . 

Elongation  per  inch  after  rnpture • inch. 

Elongation  per  inch  under  atraln  at  dastic  limit .do. . 

Kednotion  in  diameter  at  point  of  ruptare do.. 

Bednotion  in  area  after  raptore,  per  centum  of  original  section. 18.06 

Position  of  rapture ".45  ftom  neek 


64,880 

18,000 

.1383 

001300 

.078 


Character  of  broken  aurfsce silky,  light  joUow  color.    A  small  hole  at  center  of  bar  about  ".04 

diameter  by  ".  10  long.  In  the  head  of  thia  specimen,  near  wlitch  the  fhusture  oooui 
a  carity  at  the  center  of  the  metal  1".  7  deep,  the  oppoaite  head  had  a  cavity  ^'  deep. 


diameter  by  ".  10  long.  In  the  head  of  this  specimen,  near  which  the  fhusture  ooourred,  there  was 
a  oarity  at  the  center  of  the  metal  1".  7  deep,  the  oppoaite  head  had  a  cavity  ^'  deep. 
Elongation  of  inch  aeetions ".12,  ".11,  ".16^ 'M3,  ".12,  ".19 
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3  PER  CENT.  ALUHnnJK  BSASS. 


No.  4194. 

Harlrs,  7-3. 

Diameter,  ''.798. 

Sectional  area,  .60  square  inch. 

Gauged  length,  6". 


AppUedkMdB. 

Sloneattoii 
peruicli. 

BaooeniTe 

elongation 

perlncb. 

Pennuient 
aet 

SnocaMlve 

permanent 

set. 

Remarks. 

TotiO. 

Pcrsoraare 

iBOh. 

600 

2,500 
6^000 

7,600 
8,000 
6^600 
9,000 
8,500 
10,000 
10,600 
11,000 
11,600 
12,000 
12,500 
18,000 
18,600 
14,000 
14,600 
15,000 
18,000 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 
88,000 
24,000 
26^000 
26,000 

PMMUb. 

1,000 

^ooo 

10,000 
15^000 
18,000 
17.000 
18,008 
10,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
20,000 
27,000 
28,000 
28,000 
80,000 
82,000 
84,000 
88,000 
88,000 
40,000 
42,000 
44,000 
48,000 
48,000 
60,000 
69;  000 

0. 
.000288 

.000617 
.000067 
.001050 
.001188 
.001267 
.001383 
.001638 
.001833 
.002288 
.002883 
.008617 
.004200 
.004087 
.006000 
.007800 
.008688 
«.  010800 
.014483 
.010687 
.086867 
.0867 
.0487 
.0650 
.0687 
.0883 
.0887 
.1150 
.1338 

Zneh, 
0. 

.000283 
.000834 
.000350 
.000088 
.000083 
.000184 
.000116 
.000260 
.000200 
.000450 
.000560 
.000684 
.000888 
.000467 
.001288 
.001400 
.001233 
.001767 
.004183 
.005184 
.006700 
.010333 
.0100 
.0083 
.0117 
.0106 
.0134 
.0183 
.0183 

Ineh, 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Slaatio  limit. 

Tensile  strength. 

.000217 

.000217 

.002117 

.001000 

. 

,  007467 

.005350 

QtKMfral  ntmtMiry, 

Spaoifle  graTity a  1688 

Hardnaaa,  under  preasnre of  10,000  pounds 6wl2 

TenaOe  strength  per  sqaare  inch  of  original  section pounds . .    52, 000 

Xlastic limit  per  sooare  inch  of  originu  section do...    17,000 

Klongatlon  per  inon  after  rapture inch..      .1400 

KkmgatSon  per  inch  under  strain  at  elastic  limit do...  .001133 

Bednotion  in  diameter  at  point  of  rapture do...       .128 

Bednotion  in  area  after  rupture,  per  centum  of  original  section 29.4 

Position  of  rupture "25  from  neck 

Ghaneterof  broken  snrfaoe irregular  surface,  light  yellow,  approaching  lavender  color  at  the 

oireumfsrence.  center  of  firaoture  gcuden  yellov. 
XloDgaUonofino}iBMsUoiw ".12,  M2,  ".12,  ".12, 'M2,  ".24» 
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8  FEB  CEHT.  ALUimrUK  BBA8S. 


No.  4196. 

Marks,  8-3. 

Diameter,  ".798. 

BeotioDal  area,  .50  square  inch. 

Ganged  length,  6". 


Applied  loAdi. 

Eloiiff»tlon 
per  mch. 

Sacceeaive 

elonicatlon 

per  inch. 

[ 

Permanent 
set. 

Soeoeesive 
permMient 

Mt. 

Bemftrks. 

ToUL 

Per  equare 
InoD. 

Poundt. 

600 

2,500 

5,000 

7,500 

8,000 

8,500 

9.000 

9,600 

10,000 

10,500 

11,000 

11,500 

12,000 

12,600 

13,000 

13,500 

14,000 

14,500 

15, 000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

26,000 

26.000 

26,120 

Pound*. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
16,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
32,000 
34,000 
36.000 
38.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
52,240 

Inch, 
0. 

.000283 
.000633 
.001017 
.001133 
.001217 
.001300 
.001467 
.001633 
.00l7£i 
.002017 
.002283 
.002600 
.002900 
.003117 
.003667 
.004083 
.004667 
.005217 
.000467 
.008683 
.011167 
.015117 
.019000 
.024300 
.  031700 
.0400 
.0483 
.0600 
.0717 

Inch. 
0. 

.000283 
.000350 
.000384 
.000116 
.000084 
.000063 
.000167 
.000166 
.000150 
.000234 
.000266 
.000317 
.000300 
.000217 
.000550 
.000416 
.000584 
.000550 
.001250 
.002216 
.002484 
.003950 
.003883 
.005800 
.007400 
.0083 
.0083 
.0117 
.0117 

Inch, 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElMttcUmit. 

• 
Tensile  ttrength. 

.000183 

.000133 

.000833 

.000700 

.002467 

.001634 

.015183 

.012666 

Oeneral  Bummary, 

Speoifle  gravity y* 

Hardness  under  pressure  of  4, 400  pounds ..-.      W.« 

Tensile  strength  per  square  inch  of  original  section pounds..    o2,S«l 

Elastic  limit  per  square  inch  of  original  section ;***/'*    ^^iJJ?! 

Elongation  perinea  after  rupture    .     inch..      .0717 

Elongation  per  inch  under  Mtrain  at  elastic  limit do...  .0013W 

Reductionindiameter  at  point  of  rupture do...        .088 

Reduction  In  area  after  rupture,  per  centum  of  original  section 14.9 

Position  of  ruptare • •- ".ISfttwnneck 

Character  of  brolcen  surface irregular  yesloular  surface,  in  part  light  lavender  color,  with  part 

golden  yellow  color:  50  per  cent  each.  _ 

Klongatidnoflnchseitions ".W.  ".0^  «.0«,  ".07.  ".67, 'U»» 
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3  PER  CEFF.  ALUKIKVK  BRASS. 


No.  4196. 

Marks,  9-13. 

Diameter,  .798. 

Sectional  area,  .50  sqaare  inch. 

Gauged  length,  6'^ 


Applied  loads. 

Elongation 
per  inch. 

Sacceaalvd 

elonsalion 

per  Inch. 

Permanent 
aet. 

Siiccesaive 

permanent 

aet. 

1 

Remarks. 

TotaL 

Feraqaare 
inoh. 

Pounds. 

500 

2,500 

5,000 

7.600 

8.000 

8,500 

9,000 

9.600 

10,000 

10,500 

11.000 

11.500 

12,000 

12, 500 

13,000 

13,500 

14,000 

14.500 

16,000 

16.000 

17.000 

18,000 

19,000 

.20,000 

21,000 

23.000 

22.490 

Potmd*. 
1,000 
5,000 
10,000 
16, 000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28.000 
29,000 
30.000 
32,000 
34,000 
36,000 
38.000 
40.000 
42,000 
.44,000 
44.980 

Inch. 
0. 

.000317 
.000667 
.001083 
.001167 
.001267 
.001888 
.001533 
.001700 
.001867 
.002160 
.002617 
.002817 
.003283 
.003533 
.004288 
.004750 
.005417 
.006183 
.007917 
.  010517 
.014150 
.018300 
.023633 
.0317 
.0383 

Inch. 
0. 

.000317 
.000350 
.000416 
.000084 
.000100 
.000116 
.000150 
.000167 
.000167 
.000283 
.  000367 
.000300 
.000466 
.000250 
.000700 
.000517 
.000667 
.000766 
.  001784 
.002(100 
.003633 
.004150 
.006333 
.006067 
.0066 

Ineh. 
0. 
0. 
0. 

.000017 

Inch, 
0. 

Initial  load. 
Elaatic  limit 

Crack  opened  in  atem. 
Tensile  strength. 

.000017 

• 

\  000217 

.000200 

.001117 

.000900 

.003833  ' 

.002216 

*•••••  ••-•  •' 

• 

General  aHmmary, 

Tenaileatrengthper  square  inch  of  original  section ponnda..    44,980 

Elaatic  limit  per  aquare  inch  of  original  section do. . .    18, 000 

JBloDgation  per  inon  after  mptnre i. inch . .      .  0488 

Stongation  per  inch  iinder  strain  at  elastic  limit do. . .  .  001883 

Bedoctloii  in  diameter  at  point  of  roptare .-. do...       .088 

Bedaotionin  area  after  ruptare,  per  centum  of  original  section 20.8 

Poaitionofrontare ■. ".45  from  neck 

Character  of  oroken  sarfaoe irregular,  Tesioular  anrface,  60  per  cent;  light  lavender  color,  40 

per  cent  golden-yellow  metal  in  radial  markings.     Fracture  occurred  at  a  crack  obserred  during 

progress  of  test 
Elongation  of  inoh  8M)tlons ".03,  ".03,  ".04.  ".08,  ".03, 'M8* 
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TENSILE  TEST  OF  BSOHZE  SPECIMEHS  TAKEH  FBOK  FBAOHEHT 
OF  FBACTUBED  TBAT  HIHOE  OF  12"  B.  L.  CAST  I&OH  BIFLE. 

Form,  o^  specimens. 


I 


N 


T 

1 


No.  3873. 

Diameter,  '^564. 
Sectional  area,  .25  square  inch. 

Elastic  limit,  3,120  pounds  =  12,480  pounds  per  square  inch. 
Tensile  strength,  5,540  pounds  =  22,100  pounds  per  square  iuoh. 
Elongation  in  2  inches,  ^^23  =  11.5  per  cent. 
Elongation  of  inch  sections,  ^M3*,  'MO. 
Diameter  at  firacture,  '^51 ;  area,  .204  square  inch. 
Contraction  of  area,  18.3  per  cent. 

Fractured  at  the  neck.     Appearance,  light-yellow  color.    Opened 
numerous  cracks  along  surface  of  stem. 


No.  3874. 

Diameter,  '^564. 

Sectional  area.  .25  square  inch. 

Elastic  limit,  3,200  pounds  =  12,800  pounds  per  square  inch. 

Tensile  strength,  5,290  pounds  =  21,160  pounds  per  square  inch. 

Elongation  in  3  inches,  '^30  =  10  per  cent. 

Elongation  of  inch  sections,  ".17»,  ''.07,  ".06. 

Diameter  at  fracture,  ".53 ;  area,  .221  square  inch. 

Oontraction  of  area,  11.8  per  cent. 

Fractured  ".75  from  the  neck.  Appearance,  variegated,  showing 
light-yellow,  copper-colored,  and  greenish-brown  metal.  Opened  numer- 
ous cracks  in  the  surface  of  the  stem. 


BRASS  AND  STEEL  TAPE 


FOK 


ENGINEER  CORPS,  TJ.  S.  ARMY. 
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BBAS8  AKD   STEEL   BlBBON  TAPE. 


No.  8877. 

Bbass  Tape. 


683 


Dimensions,  'M28x''.0128. 

Sectional  area,  .0016  square  inch. 

Gkiaged  lengtli,  W. 

Tested  with  broad  faces  in  a  vertical  plane. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

TotAl. 

Pereqnftre 
inco. 

Blongation. 

Set 

PiMiiuZf: 
20 
80 
40 
00 
60 
40 

20 
80 
40 
50 
00 
70 
80 
•0 
06 

Founda. 

0. 

.0030 
.0004 
.0104 
.0167 
.0104 

*ape  now  tea 

0. 

.0028 
.0048 
.0060 
.0120 
.0167 
.0825 
.0411 

Inch. 

0. 

.0001 
.0018 
.0040 

Initial  load. 

ad  liMM  in  an  horiaontal  plane. 
Micrometer  reaet  to  aero. 

Tensile  atxength. 

.0060 

ted  with  bro 

0. 
0 
.0000 

.0011 
.0016 
.0030 
.0008 

.0817 

1 

00  000 

i 
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BRASS  AMD   STEEL   RIBBON   TAPE. 


No,  3878. 

Stbbl  Tapb. 

Dimensions,  'M29x".0130. 

Sectional  area,  .0017  square  incli. 

Gauged  length,  6'^ 

Tested  with  broad  face  in  an  horizontal  plane. 


▲ppliod  loAda. 

In  ganged  length. 

Remarica. 

TouJ. 

Per  MQue 
inch. 

Elongation. 

Set 

PoundM. 

20 

80 

40 

60 

60 

70 

80 

90 

100 

110 

120 

130 

140 

ISO 

160 

170 

180 

190 

200 

210 

220 

230. 

240 

260 

280 

800 

887 

Poundt. 

JfidL 

0. 

.0021 
.0084 
.0048 
.0063 
.0074 
.0090 
.0104 
.0117 
.0186 
.0162 
.0166 
.0177 
.0102 
.0209 
.0220 
.0232 
.0248 
.0261 
.0281 
.0206 
.0306 
.0321 
.0348 
.0376 
.0408 

Inch, 

0. 

.0007 
.0006 

.0006 
.0005 
.0009 

Initial  load. 
Tensile  itrength. 

.0016 

.0018 

.0028 

■"ar'So" 

".6o3i 

ALTERNATE  STRAINING,  BY  TENSION  AND  COMPRESSION, 


OF 


STEEL,  WRODGHT-IRON,  AND  CAST-IRON  BARS. 


Continued  from  Report  of  Teste,  1869. 

Cast-iron  specimens  taken  from  oonderoned  12-inch  mortar  body,  No.  1. 
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SPECIMENS  TAKEN  FROM  STEM  OF  OVERSTRAINED 

STEEL  EYEBAR. 

» 

Interval  between  test  of  eyebar  and  test  of  the  specimens,  3  years  3  months. 

Ori^nal  elastic  limit  34,390  pounds  per  sqnare  inch.     Maximum  stress  applied 
54^350  pounds  per  square  inch,  which  stretched  the  metal  5. 5  per  cent.  « 

Odd  numbers  were  finished  and  tested  without  annealing.    Even  numbers  were 
anneal  d. 

The  annealing  was  done  by  heating  cherry  red  and  cooling  between  pine  boards. 
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STEM  OF  OVERSTRATXED  STEEL  EYEBAB. 

TENSION  TESTS. 

No.  2929. 

Mark,  1. 

Diameter,  ".664. 

Sectioual  area,  .25  square  inoh. 

Gauged  length,  5", 

Not  anneal^. 


721 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  tqnare 
iDcn. 

Elongation. 

Set. 

Pifundi. 

250 

1,250 

2,500 

3,750 

5.000 

6,250 

7,600 

8,750 

10,000 

11.250 

11,600 

11,760 

12,000 

12.250 

12,500 

13.000 

13,600 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

16^680 

6 

PottfUtff. 

1,000 
5,000 
10,000 
15,000 
20,000 
23,000 
80.000 
85,000 
40.000 
45,000 
46,000 
47,000 
48,000 
40, 000 
50,000 
52,000 
54,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
66,320 
0 

Inch, 

0. 

.0006 
.0016 
.0023 
.0032 
.0040 
.0049 
,0058 
.0068 
.0101 
.0114 
.0129 
.0158 
.0180 
.  0223 
.0331 
.0470 
.0638 
.0625 
.1032 
.16 
.18 
.27 

Inch, 
0. 

Initialload. 

TensUe  strength. 
:=  12  per  cent. 

0. 

0. 

.0002 

.0006 
.0030 

.0138 

.60 

Elongation  of  inch  sections,  ".08,  ".22,»  ".15,  ".09,  ".06. 
Fractured  1".95  from  the  neck.    Appearance,  silky  serrated. 
Diameter  at  fracture,  ".49.    Area,  .189  square  inch. 
Contraction,  24.6  per  cent. 

H.  Ex.  166 46 
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STEM   OF   OVERSTRAINED   STEEL   EYEBAB. 


No.  2930. 

Marks,  2. 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 

Ganged  length,  5". 

Annealed. 


Applied  loads. 

In  ipanged  length. 

Remarka. 

ToUL 

Per  square 
inch. 

ElouKation. 

Set 

Pounds, 

250 

1,260 

2,600 

:i.750 

5.0C0 

6.260 

7,600 

8,750 

10.000 

10,250 

10,  500 

10,760 

11,000 

11,250 

11.500 

J2.000 

12.500 

13, 000 

13,500 

14.000 

14,500 

15,000 

15.600 

15,790 

0 

Pounds. 

1,000 
5, 000 
10.  000 
15.0U0 
20,000 
25,000 
30,000 
S5,  000 
40,000 
41,000 
42,000 
43,0.0 
44,000 
46,000 
46, 000 
48,000 
50.000 
52. 000 
64.000 
56,000 
58,000 
60.000 
62,000 
63,160 
0 

Inches. 

0. 
.0005 
.0016 
.0023 
.0032 
.OOiO 
.0049 
.0056 
.0006 
.0113 
.0995 
.1031 
.1140 
.  1210 
.1360 
.17 
.20 
.22 
.27 
.31 
.39 
.48 
.66 
.96 

1.10 

IneK 
0. 

Initial  load. 
Blastlo  limit 

Tensile  strength. 
=22  per  cent 

0. 

.0001 

.0001 

.0001 

.1131 

Elongation  of  inch  sections,  ".16,  ".20,  ".23,  ".28,  ".23*. 
Fractured  1".05  from  the  neck.  Appearance,  silky  serrated.  Opened 
cracks  in  surface  of  stem. 
Diameter  at  fracture,  ".46.    Area,  .166  square  inch. 
Contraction,  33.5  per  cent. 


STEM   OF   OVERSTRAINED    STEEL  ETEBAB. 


723 


No.  2931. 

Marks,  6. 

Diameter,  ''.564. 

Sectional  area,  .25  sqnare  inch. 

Oanged  length,  5". 

Not  anneal^. 


Applied  loads. 

In  gaoged  length. 

Remarks. 

Total 

Per  square 
inon. 

EloBgatioiL 

Set 

Poundt, 

250 

1,250 

2,600 

8,750 

5,000 

6.850 

7,500 

8.750 

10,000 

11.250 

11,500 

11,750 

12.000 

12,250 

12,500 

12.750 

13.000 

13,250 

13,500 

14,000 

14,500 

15,060 

15,500 

16.000 

16.500 

16.690 

0 

Poundt. 
1,000 
5^000 
10,006 
15.000 
20.000 
15,000 
80.000 
86,000 
40,000 
45,000 
4e,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52.000 
63,000 
54,000 
66,000 
68,000 
60,000 
62;  000 
64,000 
66,000 
66,760 
0 

Ineh. 
0. 
.0005 

.0016 

•  0025 

.0082 

.0041 

.0050 

.0058 

.0069 

.0082 

.0089 

.0091 

.0096 

.0103 

.0116 

.0127 

.0153 

.0173 

.0205 

.0350 

.0530 

.0765 

.10 

.14 

.21 

.86 

.80 

Ineh, 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.0001 

.0002 
.0007 

.0028 

.0647 

=16.  per  cent. 

Elongation  of  inch  sections,  ".09,  ".45»,  ".15,  ".07,  ".04. 
Fractnred  1".70  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fractare,  ".36.    Area,  .102  sqnare  inch. 
Oontraction^  69.3  per  cent. 
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STEM  OF  OVERSTRAINED  STEEL  EYEBAB. 


No.  2933. 

Marks,  6. 

Diaraeter,  ".564. 

Sectional  area,  .25  sqnare  inch. 

Ganged  leogth,  5". 

Anuealed. 


Applied  ]oada. 

In  ganged  length. 

Semarkfl. 

Tot«l. 

Persaoare 
incn. 

Elongation. 

Set. 

Potmdf. 

250 

1,230 

2,600 

8,750 

6,000 

6,250 

7,500 

8.760 

10.000 

10,600 

10.000 
10,250 
10.600 
10,760 
11,000 
11,250 
11.600 
12,000 
12,500 
13,000 
13.500 
14,000 
14,000 
16,000 
16,500 
15,710 
0 

'  PoundM. 
1.000 
6,000 
10,000 
15.000 
20,000 
26,000 
80,000 
86,000 
40,000 
42,000 

40.600 
41.000 
42,000 
43,000 
44.000 
46,000 
46,000 
48,000 
60,000 
62,006 
64,000 
66.000 
58,000 
60,000 
62,000 
62,840 
0 

Jnche9. 
0. 
.0005 
.0013 
.0022 
.0031 
.0039 
.0048 
.0057 
.0067 

Inch, 
0. 

Initial  load. 

Elastic    limit.     Sastained    niomentarily,  then 
yielded  rapidly  under  rednced  load. 

Tonfliln  strength. 
=  27.5  per  cent. 

0. 

*'""o' 

0. 

.0001 

.0038 

.0947 

.0978 

.1017 

.1150 

.1278 

.185 

.18 

.20 

.22 

.27 

.32 

.40 

.60 

.70 

1.05 

1.88 

.1188 

Elongation  of  inch  sections,  'M7,  ".22,  ''.o4,»  ''.24,  ".21. 
Fractured,  3"  from  the  nock.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".35.    Area,  .090  square  inch. 
Contraction,  61.5  per  cent 
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STEM  OF  OVERSTRAINED  STEEL  EYEBAK. 
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Ko.  2933. 

IVfarkB,  9. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  6". 

Not  annealed. 


Applied  loads. 


TotaL 


Pound*. 

250 

1,260 

2.500 

3,750 

6,000 

6,250 

7,500 

8,750 

10.000 

11.250 

'12,500 

12,750 

la,  000 

13,250 

13,500 

13.  7ri0 

14,000 

14,250 

14,500 

14,750 

16,1)00 

15,250 

15,500 

15.750 

16,000 

16,250 

16,500 

16.760 

17,000 


17,250 
17,500 
17.760 
18,000 
18^360 
0 


Per  square 


In  ganged  length. 


1^.*"  Elongatloa. 


Pounds. 

1.000 

5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
4.\  000 
60,000 
61,  OCO 
52,000 
63,000 
5i,  OUO 
53,  UtO 
66.  WK) 
57, 04)0 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66.000 
67,000 
68, 000 

f ,  000 
10,000 
15,000 
20,000 
25.  000 
30,000 
85,000 
40,000 
45,000 
50,000 
45, 0  0 
40,  000 
35,000 
80, 000 
25,000 
20,000 
1?,U00 
10,  (00 

5.000 
60,000 
70,000 
71,000 
72,000 
71.  440 

0 


Inch, 

0. 

.0004 
.0013 
.0022 
.0030 
.0039 
.0048 
.0056 
.0065 
.0073 
.00R3 
.0084 
.0086 
.0088 
.0090 
.0092 
.0094 
.0095 
.0099 
.0101 
.0103 
.0105 
.0100 
.0113 
.0119 
.0124 
.0329 
.0687 
.  1038 
.0898 
.0908 
.0918 
.0928 

.oo;m 

.0948 
.0958 
.0968 
.0979 
.0990 
,09riJ 
.0S72 
.  0962 
,0953 
.0942 
.0932 

.  ooirj 

.0912 

.0902 

.1117 

.1607 

.20 

.29 

.52 

.90 


Set 


Inch, 
0. 


0. 
0." 


0. 

of 

'".'oooi" 


,0001 


.0008 


.0013 
'0898* 


.0892 


Bemarka. 


Initial  load. 


Tensile  strengtlL 
=18  per  cent. 


Elongation  of  inch  sections,  ".07,  'MO,  ".13,  ".43»,  ".17. 
Fractured  1".60  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".36.    Area,  .096  square  inch. 
GontractioD)  61.5.  per  cent. 


i 
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STEM   OF   OVERSTRAINED   STEEL   EYEBAB. 


No.  2934. 

Marks,  10. 

Diameter,  ''.664 

Seotioual  area,  .25  sqaare  inch. 

Gauged  lengtli,  5". 

Annealed. 


Applied  loads. 

In  ganged  length. 

Bamarka. 

Total. 

Per  Muwe 
inon. 

Elongation. 

Set. 

PoundB. 

850 

1,250 

8,600 

8,750 

6,000 

6,250 

7,600 

8.760 

10.000 

11,260 

11,500 

11,760 

10.250 
10,500 
10.750 
11,000 
11,250 
11,600 
12,000 
12,500 
18.000 
13.600 
14.000 
14.500 
15,000 
15,600 
16,000 

Pounds. 

l.COO 

6.000 

10,000 

•      15,000 

20.000 

25.000 

30,000 

35,000 

40,000 

45,000 

46.000 

47,000 

41.000 
42,000 
48,000 
44.000 
46.000 
46.000 
48.000 
50.000 
62.000 
64.000 
56.000 
56,000 
60.000 
62.000 
64,000 
0 

Inehu, 
0. 

.0004 
.0013 
.0028 
.0032 
.0040 
.0040 
.0067 
.0067 
.0073 
.0077 

Ifuh. 
0. 

Initial  load. 

• 

Elaaticlirait.  Snatained  load  momentarily,  tbeo 
yielded  rapidly  and  load  felL 

Tensile  strength. 
==26  per  cent 

0. 

0. 

0. 
0. 
0. 
0. 

.0258 
.  0525 
.  1295 
.1302 
.1447 
.1548 
.1840 
.22 
.26 
.80 
.86 
.41 
.60 
.68 
.00 
1.80 

•••"*• ••■•■• 

Elongation  of  inch  sections,  M8,  ''.36,  ".40»,  ".19,  'M7. 
Fractured  3".70  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ''.35.    Area,  .096  square  inch. 
Oontraction,  61.5  per  cent. 


"I 


STEM  OF  OVERSTRAINED  STEEL  EYEBAR. 
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COMPRESSION  TESTS. 
So.  2935. 

CROSSWISE  SPEOIMEN, 

Marks,  3. 

Length,  9''. 

Diameter,  ''.920. 

Sectional  area,  .673  square  inch. 

Gauged  length,  5''. 

Not  annealed. 


Applied  loads. 

Id  ganged  length. 

Remarks. 

Total. 

Per  Aoaare 
iucb. 

Compiea* 

SiOD. 

Set. 

Poundi. 
673 
3.365 
6,730 
10.095 
18,460 
16,825 
20,190 
23,555 
26,920 
27. 593 
28,266 
28.939 
29,612 
30,286 
30,958 
31.631 
32,304 
82.977 
33,650 
34,323 
84,996 
85,669 
86,342 
87,016 
87,688 
38,361 
89.034 
39,100 

Pmtnd*. 
1,000 
5,000 
10,000 
16,000 
20.000 
25. 000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62, 000 
.      53,000 
54,000 
56,000 
56,000 
57,000 
58.000 
58,100 

Inch. 

0. 

.0006 
.0012 
.  0021 
.0027 
.WM 
.  0043 
.0051 
.0062 
.0065 
.00G6 
.0069 
.0071 
.0074 
.0075 
.0077 
.0080 
.0085 
.0090 
.0093 
.0101 
.0113 
.0124 
.0146 
.0176 
.0228 
.0620 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

0. 

.0001 

.0005 

.0011 

.0054 

.0503 

Failed  by  triple  fiexare. 
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STEM    OF    OVERSTRAINED    STEEL    EYEBAB. 


No.  293C. 


CBOSSWISE  SPECIMEN. 

Marks,  4. 

Leii^^tb,  9''. 

Diameter,  ".942. 

Sectional  area,  .097  square  inch. 

Gauged  length,  5". 

Annealed. 


Applied  loads. 

In  ganged  Icngtli. 

BemarkB. 

Total. 

Per  square 
im:h. 

Compres- 
sion. 

Set 

Poundt. 

607 

3,485 

6,970 

10. 455 

13,940 

17,  425 

20,  910 

24.  395 

27.^80 

28,577 

29,  274 

20, 971 

Poitndg. 

1,  000 
5,  000 
10,  000 
15,000 
20.000 
25,000 
30,  000 
35,  000 
40, 000 
41,  000 
42,000 
43.000 

Inch. 
0. 

'.  0006 
.0013 
.00*22 
.  0029 
.0037 
.  0045 
.0053 
.  0060 
.0062 
.0065 

Inch. 
0. 

Initial  load. 

Ultimate  strengtli  and  elastic  limit. 

0. 

0. 

0. 

0. 

Failed  by  triple  flexnre. 

No.  2937. 

DIAGONAL  SPEOIMEN. 

Marks,  7. 

Length,  9''. 

Diameter,  ''.920. 

Sectional  area,  .673  square  inch. 

Gauged  length,  5". 

Kot  annealed. 


Applied  loads. 

In  ganged  length. 

Beinarka. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

673 

8,365 

6.730 

10,095 

13,460 

16,825 

20.190 

23,555 

26,  920 

27,  593 
28, 266 
28,039 
20. 612 
30.285 
30,958 
81.  631 
32,304 
32,977 
33,650 
34. 323 
34,996 
3.5, 669 
36, 342 
36,600 

Pounds. 

1,000 
5,000 
10,000 
15,  000 
20,000 
25,000 
80,000 
85,000 

40,  000 

41,  000 
42, 000 
43,  000 
44,000 

45,  000 

46,  000 
47,000 

48,  000 

49.  OuO 
50, 000 
51, 000 
62,  000 
63.000 
64,000 
54,380 

Inch. 

0. 

.0006 
.0013 
.0021 
.0028 
.  0035 
.0043 
.0051 
.0061 
.00(55 
.0068 
.0071 
.0075 
.OOSl 
.0088 
.0095 
.0107 
.0121 
.0135 
.0146 
.0150 
.0143 
.0225 

Inch. 
0. 

Initial  load. 

Specimen  defleot«  vpwsrd. 
Ultimate  strength. 

• 

0. 

0. 

0. 

0. 

.0011 

.0055 

Failed  by  triple  flexure. 
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STEM  OF  OVERSTRAINED  STEEL  EYEBAB. 
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No.  2938. 

BIAaONAL  SPEOIMEN. 

Ma.l^s,  8. 

Length,  9". 

Diameter,  ''.936. 

Sectional  area,  .687  square  inch. 

Ganged  length,  5''. 

Annealed. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

ToUU. 

Per  fiqnare 
inon. 

Coropres- 
siou. 

Set 

Poundi. 

687 

3.435 

6,870 

10,305 

13.740 

17, 175 

20,610 

24, 045 

27,480 

28.167 

28,854 

29,541 

Poundt. 

1,000 
6,  coo 
10,000 
15, 000 
20,000 
25.000 
30.000 
35,000 
40.000 
41,  000 
42.000 
43.000 

Inch. 

0. 

.0008 
.0015 
.0023 
.0031 
.0038 
.0047 
.0055 
.0063 
.0066 
.0070 

Inch. 
0- 

Initial  loftd. 
Ultimate  strength. 

0. 

.0001 

.0001 

.0002 

Failed  by  triple  flexure. 


BTo.  2939. 


liENaXHWISE  SPEOIMEN. 

Marks,  11. 

Length,  9^'. 

Diameter,  ''.916. 

Sectional  area,  .658  square  incli. 

Gauged  length,  5". 

Kot  annealed. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

ToUL 

Per  sauare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

658 

3,290 

6,580 

9,870 

13,160 

16,450 

19. 740 

23.030 

26,320 

26.978 

27,636 

28,294 

28,952 

29,610 

32,200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42, 000 
43.000 
44,000 
45,000 
48,946 

Inch. 
0. 

.0005 
.0013 
.0020 
.0028 
.0035 
.0043 
.0053 
.0112 
.0130 
.0155 
.0180 
.01^ 
.0190 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.0002 

.0004 

.0052 

.0125 

Failed  by  triple  flexure. 
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8T£M   OF   OV£BSTBAIN£D   STEEL  EYfifiAS. 


No.  29i0. 
LENaXHWISE  SPECIMEN. 

Marks,  12. 

Length,  ^'. 

Diameter,  'M)33. 

Sectional  area,  .684  square  inch. 

Gauged  length,  5^'. 

Annealed. 


Applifldkwda. 

In  gmngttd  leogtb. 

TotaL 

Pertqnars 
incn. 

Compres- 
sion. 

Set. 

P9und§. 

684 

8,420 

6.840 

10.260 

13,680 

17.100 

20.520 

28.940 

27,360 

28,044 

28,728 

20,412 

30,780 

Poun49, 
1.000 
5,000 
10,000 
16,000 
90,000 
25,000 
80,000 
85,000 
40.000 
41,000 
42,000 
43,000 
45,000 

Inch. 
0. 

.0006 
.0014 
.0021 
.0020 
.0037 
.0045 
.0054 
.0063 
.0065 
.0067 
.1068 

Jnek. 
0. 

• 

InltliaioML 

Blutic  limit 
Ultimftte  alreBKtli. 

Failed  by  triple  flexore. 
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INITIAL  STRAINS  IN  STEEL 


VROM 


8-INOH  AND  12-INOH  B.  L.  RIFLES. 


Slices  from  8-inch  Jacket  and  tabe  forgings.    Also  slice  from  l^inch  hoop,  Ai. 


73a 


•-M.^  «. 


€5Z€c^  d^OTTt/  tJ^CljCAj&t>^ 
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INITIAL   STRAINS   IK   GUN   STEEL. 


735 


Fo.  4345. 


MEASUREMENT  OF  EIK08  FROM  SLICE  TAKEN  FROM  BREECH  END  OF 

JACKET,  8-INCH  B.  L.  RIFLE. 

OUTSIDE  BING. 


DiAmeters. 

1 

9 

3 

4 

Mean. 

In  slicA  .................... 

Ineket, 
23.4229 
23.4213 

IndKei. 
28.4402 
88.4473 

Inches. 
28.4893 
23.4456 

Inehu, 
28.4137 
23.4112 

Inches. 
23.4290 
28.4318 

Detached. 

Diffenooev  .,,....„.,., r..^- 

->0017 

+.0071 

+.0068 

—.0025 

+.0038 

INSIDE  RIKQ. 


Id  alloe .............. ...... 

14.7637 
14.7650 

14.7487 
14.7443 

14.7625 
14.7630 

14.7501 
14.7520 

14.7550 
14.7661 

Detached 

Differenoaa  ................ 

+.0013 

+.0006 

+.0005 

+.0019 

+.0011 

Stresses  correspoDding  to  above  mean  strains. 

Outside  ring,  2,950  poands  per  sqaare  inch  compression. 

Inside  ring,  2,240  poands  per  sqaare  inch  compression. 


INITIAL   STRAINS   IK   GUN  STEEL. 


735 


No.  4345. 

MEASUREMENT  OF  EIKOS  FROM  SLICE  TAKEN  FROM  BREECH  END  OF 

JACKET,  8-INCH  B.  L.  RIFLE. 

OUTSIDE  BING. 


• 

DUuneters. 

1 

9 

3 

4 

M6UI. 

In  8lie« • 

Detached 

Inches. 
23.4229 
23.4218 

28.4402 
88.4473 

Inehei. 
28.4883 
S3.4«5e 

+.0068 

Inehu. 
23.4137 
83.4U2 

InchM. 
23.4290 
28.4318 

Dffferenoes 

->0017 

+.0071 

—.0085 

+.0038 

In  sllee.. 
Detached 


DifferenoQt 


INSIDE  RINQ. 


14.7637 
14.7650 


+.0013 


14.7437 
14.7443 


+.0006 


14.7625 
14.7030 


+.0006 


14.7601 
14.7620 


+.0019 


14.7550 
14.7661 


+.0011 


Stresses  correspoDding  to  above  mean  strains. 

Outside  ring.  2,950  poands  per  sqaare  inch  compression. 

Inside  ring,  2,240  poands  per  sqaare  inch  compression. 
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INITIAl.    STRAINS   IN   GUN   STEEL. 


Fo.  4310. 

MEASUREMENT  OF  RINGS  FROM  SLICE  TAKEN  FROM  TJTBE,    Q-INCH 

B.  L.  RIFLE. 

OUTSIDE  RING. 


Bing. 

Dianjeters. 

1 

9 

3 

• 

•     4 

Mean. 

In  slice  .................... 

Inchet. 
15.  0339 
15. 0391 

Inches. 
15. 0343 
15.0347 

Inches. 
15.0106 
15.0090 

Inches. 
15.0198 
16. 0205 

Inches. 
1.5. 0246 
15.0258 

Detaclidd. .................. 

DiffcrenoM 

+.0052 

+.0004 

—.0016 

+.0007 

+.0012 

INSIDE  KINO. 


In  nlice  . . 
Detached 


Differences 


7.6173 
7. 6179 


+.0006 


7.6194 
7. 6193 


-.0001 


7.6234 
7.6238 


+.0004 


7.6180 
7. 6190 


+.0OOL 


7. 61975 
7.62000 


+.00025 


Stresses  correspoiidiu^  to  above  mean  straiDS. 

Outside  ring,  2,400  pounds  per  square  inch  compression. 

Inside  ring,  9,840  pounds  per  square  inch  compression. 


SLICE  FROM  HOOK  ^„  VH-INCH  B.  L.  RIFLE,  STEEL, 

The  original  diameters  were :  Inside,  33".40 ;  outside,  43".75. 
The  slice  was  turned  down  to  the  given  diameters  on  sketch  before 
the  measurements  were  taken  for  initial  strains. 


OUTSIDE  RING. 


Bins. 

Diameters. 

1 

9 

3 

4 

Mean. 

In alloe  .................... 

Inchfi. 
42. 8925 
42.8942 

Inches. 
42.8920 
42.88U9 

Inches. 
42.9020 
42.9491 

Inches. 
42.8090 
42.9417 

IncJies. 
42.8964 
42. 91H7 

Detached  .»................ 

Differences  ................ 

+.0017 

—.0021 

+.0471 

+.0427 

+.0223 

In  slice . . 
Detached 


Differences 


IKSIDB  RING. 


84.8167 
84. 3606 


+.0430 


34.3255 
84.  3600 


+.0345 


34.3236 
34.  3407 


+.0171 


34.3157 
84. 3307 


+.0240 


34.3204 
34. 3.i03 


•r.  0^190 


The  gauged  diameters  for  determining  the  initial  strains  were  estab- 
lished on  the  inside  face  of  the  slice. 
Sti esses  corresponding  to  above  mean  strains. 
Outside  ring,  15,000  pounds  per  square  inch  compression. 
Inside  ring,  2G,I40  pounds  per  square  inch  compression. 
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CASf   IRON    AND   PIG   IRON. 
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OAST  IROK  FROM  WATEETOWK  ARSEKAL  FOUKDRT. 
SpeciineDs  l'M29  diameter  were  tested  in  the  grooved  form. 


No.  of 
teot. 


2957 


ICarka  or  dMoriptioo. 


From  same  S^'J  ■hell. 


Pig  of  remelted  Dyer  projeotllea 

Pig  of  remelted  8  and  0  inch  BatlerprotJectiles 

Speclmena  east  fi'om  aame  crucible  of  metal ;  those 
marked  F.  were  cast  with  silica  or  AL  flux ;  those 
marked  O.  cast  without  flux. 


2993 
2994 
2995 
2996 
2999 
8000 
8001 
8002 
2997 
2998 
3203 
8204 
3205 
3206 
3207 
3208 
8209 
3210 
3211 
8212 
8213 
8214 
3215 
3216 
3217 
3218 
3219 
3220 
3221 
3822 
3223 
3224 
3225 
8226 
8227 
8228 
8229 
8280 
8281 
8238 
8238 
4301 
4308 
4308 
4804 
4305 
4806 
4307 
4808 
4309 
4810 
4811 
4812 
4313 
4814 
4815 
4810 
4317 
4818 
4819 
4380 
4821 
4822 
4323 
4824 
«85 
4880 


From  same  onudble 


From  same  cruoible 


0.1 

O. 

F. 

F. 

F. 

F. 

O. 

O.. 

o.  C  8"i  C  S  • 

S.C.8",C.S, 

8",C.8i 

»"C.a, 

8",C.8, 


» • • • •• • • 1 


•  •••■a  mm  4 


M 


C.5. 
C.  S.  11 
C.S. 
8.C.W.LCM 

S.C.W.I.CH 

B,C.S.W.LC.i|.., 

S.  (y.  S.    Yfm  X.  \j.  ^.  .  , 

C.8.M 

C.S.jl 

VW.I.20 

V  W.L20 

8.C.V 

8.C.V 

8.0.  U 

s.  c.  {| 

8.C. 


8.C| 
S.CI 


Diam- 
eter. 


Jnehet. 

.505 

.605 

.505 

1.120 

1.120 


Sectional 
area. 


8q.  inch. 

.20 

.20 

.20 

1.00 

1.00 


Top  of  pig. 
Bottom  of  pig. 


1.129 

L120 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

L129 

1.129 

1.129 

1.129 

L129 

1.120 

1. 129 

1.120 

1.120 

1.129 

1.129 

1.120 

1.129 

1.129 

1.129 

1.129 

1.129 

1.05 

L129 

1.129 

1. 129 

1.120 

1.129 

1.129 

1.129 

1.129 

1. 129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.120 

L129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.189 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 


1.00 
LOO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
1.00 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
.86 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 


Tensile  strength. 


Total. 


Pounds. 

7.010 

7,020 

6.980 

16,080 

26,670 

27,480 

85,170 


27,820 
25, 410 
24,080 
23,040 
29,600 
29,060 
29,050 
28,980 
16. 310 
27,620 
18,980 
26,196 
2.5, 810 
26.800 
28.550 
3L470 
31.090 
30,950 
31,600 
30,600 
29,450 
30,580 
30,900 
31.400 
31,480 
28. 080 
30,  010 
29,820 
29,700 
30, 200 
30, 410 
30.180 
26,610 
29,040 
29,650 
28, 630 
28,460 
80,650 
30,080 
31, 620 
81,280 
30.880 
30, 140 
30,030 
29,980 
26,800 
29,180 
80,690 
30,660 
29,890 
29,410 
29,340 
29,090 
28^570 
88,030 
29,480 
29,406 
30, 210 
80,470 
29,420 
27,980 
25,800 
25. 920 
25, 240 
28,980 
22,270 
22,700 


Per 

square 

inch. 


Pounds. 
3.5, 050 
35,100 
34,900 
16, 98U 
26, 670 
27,480 
25,170 


27, 

25, 
24, 
23, 

2». 
29, 

29, 

28, 

18, 
27, 
18, 
26, 
25. 
26. 
28, 
31. 

81. 
30. 

31, 
30, 
29. 
30, 
30, 
81, 
81. 
28, 
30. 
29, 
29. 
30, 
30, 
30. 
30, 
29. 
29, 
28, 
28, 
80. 
30, 
81. 
31. 
30. 
30. 
SO, 
29, 
26, 
29, 
80, 
30, 
29, 
29, 
29, 
89. 
28, 
28, 
89, 
29. 
30, 
80. 
29, 
27. 
25, 
25. 
25. 
26. 
22, 
88, 


820 
410 
089 
040 
600 
060 
050 
980 
310 
620 
980 
190 
810 
800 
550 
470 
090 
950 
600 
600 
450 
680 
990 
400 
480 
080 
010 
820 
700 
200 
410 
180 
940 
040 
650 
630 
460 
660 
080 
620 
280 
880 
140 
030 
980 
800 
180 
690 
660 
890 
410 
340 
090 
570 
080 
480 
400 
210 
470 
420 
980 
800 
920 
240 
980 
270 
700 
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CAST   IRON   AND   PIG   lEON. 


TWO  SPECIMENS  OF  CAST  IROH  FROM  WATERTOWK  AB8EHAL 
FOUNDEt.  OKE  SPECIMEN  CAST  WITHOUT  FLUX  AHB  OITE 
WITH  ALUMINUM  FLUX. 

Ko.  812. 

SPECIMEN  WITHOUT  FLUX. 

Length,  3". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 

In  gaasred  length. 

Bemarka. 

Total. 

Per  square 
iDcn. 

Compres- 
sion. 

Set 

Pounds. 

500 

2,500 

5,000 

7,500 

10.  000 

12,500 

15,000 

17,600 

20.000 

22,500 

25,000 

27,500 

30,000 

44, 810 

Pounds. 

1,000 
5,000 
10,000 
16.000 
20.000 
25,000 
30, 000 
85,CKM) 
40,000 
45.000 
50. 000 
55,  000 
00,000 
80,620 

Inch. 

0. 

.0005 
.0022 
.0033 
.004l> 
.0056 
.0072 
.0<)00 
.0115 
.0153 
.0202 
.0270 
.0352 

Inch, 

0. 
—.0001 
.0007 
.0008 
.0010 
.0013 
.0018 
.0027 
.0010 
.0068 
.0105 
.0162 
.0228 

Initial  load. 
Ultimate  atrengtta. 

Failed  by  triple  flexure. 


No.  813. 


SPECIMEN  WITH  ALUMINUM  FLUX* 


Length,  6''. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 

In  flanged  length. 

Bemarka. 

Total. 

Per  sauare 
inch. 

Pounds. 
1,000 
5,000 
10,  000 
15,000 
20,000 
26,000 
30,000 
35,  000 
40,000 
45,000 
60,000 
55,000 
60,000 
86,200 

CoDipres* 
sion. 

Set 

Pounds. 

500 

2.  500 

6.000 

7, 600 

10,000 

12,600 

15,  000 

17,500 

20,  000 

22,500 

25,000 

27,500 

30,000 

43,100 

Inch. 

0. 

.0006 
.0016 
.0027 
.0038 
.0050 
.0064 
.0080 
.0107 
.0140 
.0195 
.0265 
.0354 

Insh, 

0. 

0. 

.0002 
.0002 
.0004 
.0006 

,.0010 
.0016 
.0030 
.0053 
.0097 
.0164 
.0235 

Initial  load. 
Ultimate  strength. 

Failed  by  triple  flexure. 
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CAST  TROy  FROM  WA'FERVLIET  ARSENAL, 


No.  of 
tost. 

Mark. 

Diameter. 

Seotioiua 
area. 

Tensile  streDgth. 

Fracture. 

TotaL 

Per  saaare 
Incn. 

8396 
3397 
3232 
3233 
3234 
3235 
3236 
8237 

11 
12 

■  ■  •  •  ^^  •  • 

InOi. 

.505 
.564 
.505 
.506 
.505 
.505 
.505 
.506 

Bq.inch. 
.20 
.26 
.20 
.20 
.20 
.20 
.20 
.20 

Pounds. 
4,340 
8,370 
5.610 
6,090 
6,130 
6,980 
6,100 
6.130 

Pounds. 

21,700 
83,480 
28, 0.50 
80.430 
30,650 
29,900 
80,  .MX) 
80.650 

Medium,  ooane,  granular. 
Fine  granular. 
G-ranular. 

Do. 

Do. 

Do. 

Do. 

Do. 

tevshe  tests  of  pio  irohs. 

Specimens  l'M29  diameter  were  tested  in  the  grooved  form. 


No.  of 
teet. 


2960 
2961 
2966 
2967 
2985 
2986 
2976 
2977 
2987 
2978 
2979 
2980 
2988 
2981 
2982 
2962 
2963 
2968 
2960 
2974 
2975 
2970 
2971 
2972 
2973 
2988 
2964 


DetcripUon* 


do 1 

"Jj [From  same  pig. 

....do.*.''r".'.; 

Mairkirk  pig,  pile  1 

....do...... .  ................... 


...do. , 

Mairkirk  pig,  pile  2 
Mnirkirkpig,pUe8. 
— do , 


Matrkirkpigipiie'i! 
>.».do 


8^^»JyP*K}  From  same  pig 


Katahdln  pig 
do. 


....do ^Charooal  gon 

. . .  .do >     same  pig. 

Clifton  No.  6,  pig 

....do........................ . 


Ko.   4.     From 


Richmond  No.  4,  gun  iron  pig 
.... do...... ...... ............. 

,...do 

....do......................... 


Tensile  strength.    { 

Sectional 
area. 

Diameter, 

Total. 

Per  BO  nare 
incn. 

Inches. 

Sq.  inch. 

Pounds. 

Pounds. 

S   1.129 
:    1.129 

1.00 

32,890 

32,890 

1.00 

31,480 

31,480 

r  1.129 

1.00 

23,680 

23,5H0 

1.129 

1.00 

24,190 

24,190 

i     .798 

.50 

12, 670 

26,140 

.798 

.50 

12,250 

,  24,500 

1.129 

1.00 

38,  310 

38,310 

1.129  • 

1.00 

34, 320 

34,320 

.798 

.50 

15,910 

31.  820 

1.129 

1.00 

22,  300 

22,300 

1.129 

1.00 

30.990 

30,990 

1.129 

1.00 

29,  370 

29,370 

.798 

.50 

14.620 

29,240 

1.129 

1.00 

36,870 

36, 870 

L129 

1.00 

85,000 

35,900 

C    1.129 
{    1.129 

1.00 

16,  610 

16,610 

1.00 

15,720 

16,720 

L129 

LOO 

24. 510 

24,510 

1.129 

1.00 

28.440 

28,440 

C   1.129 
{      .798 

1.00 

32, 470 

82,470 

.50 

17, 140 

34.280 

1. 129 

1.00 

14.680 

14,580 

1.129 

1.00 

14,710 

14, 710 

1.129 

1.00 

26.4.50 

26  450 

1.129 

LOO 

25,810 

25.810 

.798 

.50  , 

13, 910 

27,820 

.798 

.50  * 

18,940 

27,880 

i 
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No.  3854. 

Foar  pairs  of  springs  assembled  and  tested  together. 

Total  height  under  initial  loa<l  5'^27. 

Mea8arement»  showing  the  compression  and  recovery  of  the  springs, 
and  permanent  sets,  were  taken  between  the  platforms  of  the  testing 
machine. 


Applied 
loads. 


Poundf. 

500 

1«000 

1,600 

2,000 

.2,  MO 

3,000 

8,500 

4,000 

4,500 

5^000 

5,500 

6,000 

0,500 

7,000 

7,500 

8^000 

8,500 

9.000 

9,500 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

18,000 

13,500 

14,000 


16,000 
16.000 
17,000 
18.000 
19.000 
30,000 
21,000 
22,000 
2:t,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 

88,oqp 

84,000 
86,000 
86L0OO 
87.000 
88^000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
80,000 
70.000 
10,000 
20,000 
80,000 
d6,000 
40,000 


Oompreaalon  or  reoov* 
©ry. 


ToteL 


Inch, 

0. 

.0206 
.0491 
.0703 
.0918 
.1120 
.1325 
.1521 
.1718 
.1911 
.2108 
.2296 
.2497 
.2688 
.2878 
.8088 
,8242 
.8468 
.8665 
.8858 
.4038 
.4241 
.4440 
.4633 
.4833 
.6026 
.6238 


.6771 

.6164 

.6671 

.6984 

,7391 

.7816 

.8248 

.8684 

.9130 

.9683 

1,0041 

1.0618 

1.1008 

1.1406 

L1992 

1.2624 

1.3057 

1.8680 

1.4129 

1.4642 

1.5188 

1.5673 

1.6189 

1.6464 

1.6708 

1.6873 

1.7061 

L7120 

L7188 

L7361 


.4736 

.8840 

t8561 

L5036 

1.7069 


SnooMsiTe. 


Inch, 

0. 

.0206 
.0285 
.0212 
.0210 
.0207 
.0206 
.0196 
.0197 
.0193 
.0107 
.0190 
.0199 
.0191 
.0190 
.0205 
.0159 
.0226 
.0107 
.0103 
.0180 
.0203 
.0199 
.0192 
.0301 
.0193 
.0207 
.0187 


.0361 
.0393 
.0407 
.0413 
.0407 
.0424 
.0433 
.0436 
.0446 
.0453 
.0468 
.0471 
.0496 
.0488 
.0496 
.0532 
.0533 
.0523 
.0649 
.0513 
.0540 
.0492 
.0467 
.0326 
.02a 
.0164 
.0179 
.0068 
.0068 
.0073 


L2626 
.3106 
.4721 
.2376 
.1133 


Perroanent 
compres- 
sion set 


Jneh. 
0. 


.0006 


.0018 


.0013 


.0031 


.0088 


.0044 


0071 


.0023 
'.'6642' 


.0052 
.0062" 


.0100 

".oioo" 


.0136 

"."oiS" 


.0188 
'.0250* 


.0327 
'.'6407' 
'.'0496' 


.0506 
•0784 
.0846 


.0871 


Kemarks. 


Initial  load. 


Rested  16  hoan. 


Springs  remored  from  machine  and  allowed  to  rest  24  days ;  then  again  assembled  as  before 

and  retested. 
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Ko.  3854 — ContiDaed. 


Applied 
loads. 

Compression  or  recov- 
ery. 

Permanent 
couiprfH- 
sion  set. 

Remarks. 

TotaL 

Saccesslve. 

Poundt. 
600 
4,000 
8,000 
12,000 
16,000 
.  20, 000 
24,000 
28,000 
32,  000 
36.000 
40,000 
44,  000 
48,000 
52,000 
48,000 
44,000 
40,000 
86,000 
32,000 
28,000 
24.000 
20,000 
16,000 
12,000 
8.000 
4,000 
4.000 
8,000 
12,000 
16, 000 
20,000 
24,000 
28,000 
32,000 
36.000 
40,000 
36,000 
82.000 
36,000 
40.000 
30,  000 
82, 000 
28,000 
24,000 

20,000 

16,000 
12.000 
8,000 
4,000 
4,000 
8,000 
12,  000 
16.  000 
20,  000 
24,000 
28,  000 
32,000 
86,000 
40, 000 
36,000 
32.000 
28, 000 
24,000 
20, 000 
16,000 
12,  000 
16,000 
20,  000 
24.  000 
28,000 
82,  000 
3G.000 
40,000 
36.000 
82, 000 
28,000 

Ineh, 

0. 

.1505 

.3131 

.4608 

.6388 

.8005 

.9877 

1.1840 

1. 3873 

1.5047 

1.6457 

1.6840 

1.7045 

1. 7181 

1.7085 

1.6926 

1.6667 

1.6201 

1.5010 

1.8448 

1. 1768 

1.0000 

.8255 

.6446 

.4494 

.3424 

.1848 

.8492 

.6110 

.6771 

.8445 

1. 0240 

1.2100 

1.4182 

1.5838 

1.6654 

1.6031 

1.4872 

1.5983 

1. 6550 

1.6050 

L4889 

1.3344 

1.1685 

.9052 

.9910 

.8238 

.6420 

.4505 

.  2437 

.1950 

.8698 

.5198 

.6860 

.8580 

1. 0337 

1.  2345 

1.4280 

1.5842 

1.6560 

1.6045 

1.4845 

1.3353 

1.1683 

.9954 

.8228 

.6421 

.7930 

.9515 

1.1178 

1. 2640 

1.4565 

1.5934 

1.  6545 

1.0050 

1. 4910 

1.3383 

Ineh, 

0. 

.1505 
.1626 
.1567 
.1690 
.1707 
.1782 
.1963 
.2033 
.1774 
.0810 
.0383 
.0205 
.0136 
.0096 
.0159 
.0259 
.0406 
.1191 
.1562 
.1690 
.1758 
.1745 
.1809 
.1052 
.1070 
.1670 
.1642 
.1618 
.1661 
.1674 
.1705 
.1950 
.1992 
.1656 
.0716 
.0523 
.1159 
.1111 
.  0567 
.0500 
.1161 
.1545 
.1059 
.1733 
.0042 
.1672 
.1818 
.1915 
.2068 
.0487 

■.1648 
.1600 
.1662 
.1720 
.1757 
.2008 
.1935 
.1562 
.0718 
.0515 
.  1200 
.1402 
.1670 
.1729 
.1726 
.  1807 
.  1500 
.1585 
.  1663 
.1462 
.1015 
.  1379 
.0611 
.0495 
.1140 
.1527 

Ineh, 
0. 

Initial  load. 

• 

After  snstainlng  load  1  hour. 

.0374 

.0473 

. 
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No.  3854 — GoDtinaed. 


Applied 
loads. 


Compreaslon  or  recov- 
ery. 


Poimdt, 
24,000 
20,000 
18.000 
12.  OOO 
8,000 
4,000 


Total. 


Inehe». 
1.1712 
1.0010 
.8228 
.0486 
.4508 
.2624 


Sacccsalve. 


Inch. 
.1671 
.1702 
.1782 
.1743 
.1017 
.2044 


Permanent 

CODJprOH- 

aioD  Aet. 


Inch, 


.0495 


Remarks. 


Loaded  ten  times  with  40.000  pounds,  releasing  to  8,000  pounds  between  each  maziroum  load. 
Under  the  tenth  loading  the  springs  remained  16  minutes. 

600 

4,000 

8,000 
12,000 
10.000 
20,000 
24,000 
28.000 
32,000 
86.000 
40.000 
36,000 
32,000 
28,000 
24,000 
20, 000 
16,000 
12.000 

8,0U0 

4,000 


.0540 

.2078 

.8723 

.6300 

.0970 

.8057 

L0480 

1.2330 

1.4324 

1.5020 

1.0516 

1.0080 

1.4980 

1.3444 

1. 1702 

1.0005 

.8335 

.0528 

.4580 

.2620 

.1538 
.1045 
.1637 
.1610 
.1687 
.1823 
.1850 
.1904 
.1596 
.0595 
.0435 
.1100 
.1536 
.1682 
.1757 
.1670 
.1807 
.1948 
.2064 

.0660 

600 

4,000 

8,000 

12,000 

16,000 

20.000 

24,000 

28.000 

32,000 

36,000 

40,000 

82,000 

28,000 

24,000 

20,000 

16,000 

12.000 

8,000 

4,000 

70,(00 

500 

4.000 

8,000 

12.000 

10,000 

20,000 

24.000 

28,000 

32,000 

80,000 

40.000 

36,000 

32.000 

28.000 

24,000 

20,000 

16,000 

18,000 

8^000 

4,000 


Test  discontiniied. 


a 

.0882 
.0817 
.1247 
.1037 
.2030 
.2437 
.2907 
.8408 
.8920 
.4170 
.8726 
.8830 
.2892 
.8468 
.2012 
.1600 
.1082 
.0647 

0. 

.0382 
.0436 
.0430 
.0390 
.0399 
.0401 
.  0530 
.0502 
.0451 
.0250 
.0446 
.0395 
.0438 
.0434 
.0440 
.0440 
.0634 
.0486 

.0040 

.0087 
.0402 
.0882 
.1287 
.1717 
.2102 
.2652 
.8035 
.8537 
.8957 
.4200 
.4066 
.3707 
.8847 
.2943 
.8493 
.2037 
.1507 
.1112 
.0571 

.0376 
.0420 
.0405 
.0480 
.0385 
.0450 
.0488 
.0602 
.0420 
.0248 
.0146 
.0288 
.0420 
.0404 
.0461 
.0455 
.0440 
.0486 
.0641 

• 

.'oooi  * 

Test  of  one  pair  of  springs. 


Initial  load. 


This  load  applied  and  releaaad. 


A  disc  of  brass  ".026  thickness  now  placed  between  the  two  springs  and  loads  renewed. 


1 
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BTo.  3864 — Continued. 


Applied 
loads. 

Compression  or  reoor- 
ery. 

Permanent 
corapreS' 
aion  set. 

Remarks. 

Total. 

Saccesslve. 

Povindi, 

500 

4,000 

8.000 

12,000 

16.000 

20,000 

24.000 

28,000 

82.000 

86,000 

40,000 

86,000 

82,000 

28,000 

24,000 

20,000 

10,000 

12.000 

8,000 

4»000 

JtM&. 

0. 

.0382 
.0807 
.1104 
.1606 
.2081 
.2438 
.2915 
.3405 
.8851 
.4115 
.8982 
.3708 
.8331  ' 
.2909 
.2482 
.2032 
.1580 
.1081 
.0574 

Inch, 

0. 

.0392 
.0415 
.0387 
.0402 
.0435 
.0407 
.0477 
.0490 
.0446 
.0204 
.0133 
.0274 
.0377 
.0422 
.0427 
.0460 
.0452 
.0490 
.0507 

Jneh, 
0. 

Initial  loud. 

•  ••••«  9^ A* •• 

.0040 
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No.  4355. 

Five  pairs  of  steel  springs  assembled  and  tested  together. 
Total  height  of  springs  under  initial  load  of  500  pounds,  6".10. 
Total  weight,  54^  pounds. 

Dimensions  of  single  springs :  Exterior  diameter,  8'^60 ;  diameter  of 
central  hole,  2'^56 ;  thickness  of  metal,  ''.37. 
Oonicity  of  spring,  ''.25. 


Applied 

lOildB. 


Compression  or  reoov- 
er>'. 


Total. 


600 

4,000 

8,000 

12,000 

16,000 

20,000 

16^000 

12,000 

8.000 

4,000 

500 

4,000 

8,000 

12.000 

16,000 

20,000 

24.000 

28,000 

82,000 

86,000 

40,000 

86,000 

82,000 

28,000 

24,000 

20,000 

16,000 

12,000 

8,000 

4,000 

500 

12,000 

11,900 

12)000 
fiOO. 


0. 

.283 

.601 

.925 

L282 

1,684 

1.384 

L054 

.719 

.870 


.326 

.637 

.951 

1.816 

1.680 

1.986 

2.140 

2,230 

2.286 

2.321 

2.296 

2.258 

2.196 

L993 

1.814 

L616 

1.261 

.901 

.600 


1.051 


1.066 


Sacceeeive. 


Inch. 

0. 

.293 
.808 
.324 
.357 
.402 
.300 
.830 
.835 
.340 


.300 
.811 
.314 
.364 
.375 
.296 
.164 
.090 
.055 
.036 
.025 
.038 
.062 
.203 
.179 
.198 
.355 
.300 
.895 


Perraanent 
Goniprea* 
sioD  net. 


Inch. 
0. 


.026 


.117 


.118 


Semarke. 


Initial  load. 


Load  left  on  sprinn  Saturday  night. 
Load  on  springs  Monday  morning,  after  forty 
honrs'  rest. 


Loaded  ten  times  with  40,000  pounds,  releasing  to  8,000  pounds  between  each  maximum  load. 

Under  the  tenth  loading  the  springs  remained  16  minutes. 


500 

4,000 

8,000 

12,000 

16,000 

20,000 

24,000 

28,000 

32,000 

86,000 

40,000 

36,000 

82,000 

28,000 

24,000 

20,000 

16,000 

12,000 

8,000 

4,000 

600 


.452 

.280 

.777 

.825 

L094 

.817 

1.471 

.877 

1.835 

.304 

2.061 

.226 

2.181 

.120 

2.251 

.070 

2.293 

.042 

2.322 

.020 

2.300 

.022 

2.263 

.037 

2.204 

.059 

2.111 

.093 

1.948 

.162 

1,667 

.282 

1.816 

.851 

.949 

.367 

.561 

.388 

.168 


.163 
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OOKPBESSIOir  OF  BUBBEK  BUFFEB& 


Ko.  4239. 


S. 


T 


^ 


i 


Weight,  6  ponnds  4  ounces. 


Applied  loada. 

In  total  length.  . 

Remarka. 

Total. 

Per  square 
iuon. 

Comprea- 

BiOD. 

Set 

Poundt. 
6,000 

Pmindt. 

Inehet. 
2.21 

Inehet. 
.10 
.10 
.26 
.20 
.60 
.42 

After  6  minatea'  reat. 
After  6  mlnatea*  reat. 
After  6  miiiates'  reat. 

10.000 

2.86 

20,000 

3.28 

No.  4240. 


Weight,  6  pounds  4J  ounces. 

Length,  S'MK). 

TA-       i.        i  Exterior,  if'M. 


Applied  loada. 

In  total  lenfi^. 

Remarka. 

Total. 

Per  square 
incn. 

Comprea- 
aion. 

Set 

Potmdt. 
6.000 

Poundt, 

Tne?ket. 

2.08 

Inehet. 
.22 
.18 
.43 
.36 
.71 
.63 

Alter  5  minntea*  rest 

• 

After  6  mlnatea*  rest 
After  5  minntea'  reat 

10, 000 

2.75 

20,000 

8.23 

n 
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No.  4241, 


Weight,  6  pounds  8j  ounces. 
Lengthy  &\ 


Applied  loads. 

To  total  length. 

• 

Remarks. 

TotaL 

Per  sqiuire 
Inon. 

Compres- 
sion. 

Set 

Povndt. 
0,000 

Pound*. 

Inehet, 
1.80 

Indi. 
.12 
.08 
.28 
.24 
.47 
.40 

■ 

After  5  minntes'  rest 
A  fter  5  minutes'  rest. 
After  5  minntes'  rest. 

10,000 

8.59 

90,000 

8.10 

» 

No.  4242. 


Weight,  6  pounds  8}  ounces. 

Length,  S^'.Ol. 

T^;„«.^x^«„  (  Exterior,  5^'. 
Diameters,  |  ^^^^  ^^^^^ 


Applied  loads. 

In  total  length. 

Bemarks. 

TotaL 

Per  sqaare 
inon. 

CompreS' 
sion. 

Set 

Pounds. 
5,000 

Pounds. 

Inches. 
1.79 

Ineh. 
.10 
.07 
.27 
.21 
.44 
.88 

After  6  minhtes'  rest 
After  5  mlnates'  rest 
After  6  minntes'  rest 

10,000 

2.61 

20,000 

8.14 

ISo.  4243. 


Weight,  6  poands  3J  ounces. 
Length,  6". 

Diameters  >  Exterior,  4".94. 
jjiameters,  '^  ^        y,Qg 


Applied  loads.- 

In  total  length. 

Remarks. 

Total. 

Per  saoare 
inch. 

Ck>mpre8- 
sion. 

Set 

Pounds. 
5,000 

Pounds. 

Inches. 
2.07 

Ineh. 
.20 
.14 
.87 
.80 
.67 
.47 

After  5  minntes'  rest 
After  5  minutes'  rest 
After  5  minntes'  rest 

10,000 

8.76 

20,000 

8.28 
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No.  4267. 


Weight,  6  pounds  6  canoes. 
Length,  4".98. 

Diameters  I  *=^t«rior,  4".99. 
diameters,  |  ^       y,j^ 


Applied  loads. 

In  total  length. 

Remark!. 

Total 

Per  sqnare 
inch. 

Conipree* 
Blon. 

Set. 

Pounds. 
3,870 

PoftndM. 

Jnehei. 
1.25 

Ineh. 
.08 
.05 
.05 
.04 

Alter  2^  hoars'  rest. 
After  21^  hoarA*  rest. 
Alter  24  hoars'  rest 

No.  4268. 


Weight,  6  pounds  5  oances. 
Length,  6^03. 

Diameters  i  ^^^^'^^^  ^"'^^* 
uiameiers,  ^  g        y,^^ 


Applied  loads. 

In  total  length. 

Bemarks. 

ToUL 

Per  square 
inch. 

Compres- 
sion. 

Bet 

Poundt. 
3,285 

PoundM. 

Inches. 
1.26 

Ineh. 
.00 
.03 
.01 
.01 

After  2|  hoars'  rest 
After  214^  houra'  rest 
After  24  hoars'  rest 

No.  4269. 


Weight,  6  pounds  8  ounces. 
Length,  5''.06. 

THo«.^f^..o  i  Exterior,  4".98. 
Diameters,  J  3^^^^  ^^^ 


Applied  loads. 

In  total  length. 

BemATkB. 

Total. 

Per  sanaie 
incn. 

Compres- 
sion. 

Set 

Pound*. 
e,710 

Poundt. 

fitieAM. 
2.10 

Ineh. 
.14 
.07 
.05 
.04 

After  2i  hoars*  rest 
After  21  i  hoars'  rest 
After  24  hoars'  rest 

^ 
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Ko.  4270. 


Weight,  6  poands  6  ounces. 
Length,  4".97. 

Diametera  i  Exterior,  4".94. 
iJiametere,  |  ^^^  y,j^ 


Applied  loads. 

In  total  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set 

Povnd§. 
6,600 

Poundt. 

Inchei 
2.07 

Inch. 
.00 
.05 
.04 
.03 

After  2^  hoars*  rest. 
At't«r  2u  hours*  rest. 
After  24  hours'  rest. 

No.  4271. 


Weight,  6  pounds  5  ounces. 
Length,  4''.96. 

Diametera  I  Exterior,  4'^99. 
uiametere,  ^  3        ^,r^Q^ 


Applied  loads. 

In  total  length. 

Remarka. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Pmindt. 
13,480 

Pfnindt. 

Inches. 
2.83 

Inch. 
.20 
.20 
.19 
.19 

After  24  hours*  rest. 
After  2U  hours'  rest. 
After  24  hours'  rest. 

Weight,  6  poands  6  onaoes. 
Length,  5".01. 

Diameters  i  Exterior,  4".99. 
jjiamewrs,  ^  q^^,^  ^„qq 


ITo.  4272. 


Applied  loads. 

In  total  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inchsi. 
a.  86 

Set. 

Pounds. 
13,480 

Poufuto. 

Inch 
.33 
.24 
.23 
.23 

After  2)  hours'  rest. 
After  20  hours'  rest. 
After  24  hours'  rest. 

r^ 
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RUBBER   BUFFERS. 


No.  4347. 


Weight,  10  pounds  14  oances. 
Length,  6".03. 

Diameters  I  Exterior,  5".93. 
diameters,  |  g        j„^g 


Applied  loads. 

In  total  length. 

Semarlcs. 

Total. 

Per  BQuare 
inon. 

Gomprea- 
sion. 

Set. 

Poundt, 

6,000 

10,000 

20,000 

PmindM. 

Inc/ut. 
1.27 
2.29 
8.21 

Inch. 
.01 
.03 
.11 
.05 

loiinediate  set. 
After  20  miniitea. 

/^ 


QUADRANTS  FROM  DISCS  OF  12-INCH  B.  L  RIFLED 
MORTAR  BODIES  NOS.  12  AND  24. 

Tested  by  oompreasive  stress  applied  in  the  direction  of  the  chord  of  the  quadrant. 
Length  of  disc,  cist-iron  body  No.  1^,  ".75,  body  No.  24,  ".97. 
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2Z-mchy:B.L.7izfZe^L  cTyrhr-lct^v. 


QucttZrctniiS  ^cmt^dJ'.JSoct^  tJfb.  /£4^ 


J?rr-ec&on. 


S?«<^e^* 
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QUADRANTS  FBOM  12-IKCH  MOBTAB   BODIES. 
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TENSILE  TESTS 


OP 


SPECIMENS  FROM  MUCK  BAR  TENDER  AXLES 

NOS.  7,  8,  AND  9. 

Contio nation  of  tests.    See  Report,  1888. 
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RAILWAY    AXLES.  759 

Axles  Nos.  7  and  8  were  ran  317,028  miles  each,  and  axle  No.  9, 
319,229  miles. 

When  received  for. testing  the  journals  of  the  axles  were  examined 
for  incipient  cracks,  and  their  alignment  ascertained  by  mounting 
npon  centers :  afterward  the  axles  were  out  up  and  tensile  specimens 
taken,  three  from  each  end  and  three  from  the  middle  section  of  each. 

The  journals  of  axle  No.  7  presented  a  slightly  mottled  appearance, 
but  no  cracks  were  visible. '  The  journals  ran  out  of  line  at  their  inner 
ends  when  mounted  upon  centers ;  end  A  i  inch,  and  end  o  tV^Q^^^f  ^Q^ 
were  bent  in  the  opposite  direction. 

Journal  A  of  axle  No.  8  showed  no  unusual  appearance.  Journal  o, 
however,  was  slightly  mottled  at  the  inner  end,  and  there  was  visible 
to  the  unaided  eye  a  line  crack  1.65  inches  long,  located  at  the  base  of 
the  fillet,  .16  of  an  inch  from  the  inside  end  of  the  journal. 

Mounted  upon  centers  journal  A  ran  out  of  line  .20  of  an  inch ;  journal 
o  .18  of  an  inch,  both  being  bent  in  the  same  direction. 

The  crack  in  journal  o  was  quartering  with  the  concave  side  of  the 
bend. 

Journal  A  of  axle  No.  9  had  a  mottled  appearance,  and  there  was  a 
crack  in  sight  1.75  inches  long  visible  to  the  unaided  eye.  There  was 
also  a  shorter  crack  ^^25  long  on  the  opposite  side  of  the  journal.  These 
cracks  were  located  at  the  base  of  the  fillet  at  the  inner  end  of  the 
journal.  ' 

Fractured  specimen  No.  4186  firom  end  o  of  axle  No.  8  displayed  a 
crack  on  the  side  which  was  next  the  journal-bearing,  and  in  the  vicinity 
of  the  neck  at  the  inner  end  of  the  journal. 

The  location  of  the  crack  and  its  appearance  leads  to  the  conclusion 
that  it  was  a  part  of  the  crack  observed  before  the  axle  was  cut  into 
specimens,  and  notwithstanding  its  presence  rupture  of  the  specimen 
occurred  2^  inches  from  that  place. 
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RAILWAY    AXLES. 


SPECXHEHS  F90M  AXLE  HO.  7. 


No.  4170. 

Marks,  ^f  ^ 

Diameter,  I'M  29. 

Sectional  area,  1.  sqaare  inch. 

Gauged  length,  8''. 


Applied  lo;id«. 

In  gaagod  lengtb. 

Total. 

Per  sqaare 
incD. 

Eloogatioii. 

Set. 

Inch. 
0. 

Remarka. 

Poundt. 
1.000 
5,000 
10.000 
15.000 
1ft,  000 
19,000 
20.000 
21.000 
22,000 
23.000 
24.000 
25,000 
20,000 
27,000 
28.000 
29.000 
30,000 
31,000 
82,000 
33,000 
34, 000 
30,000 

Pounds. 
1.000 
5,000 
10.000 
15,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 

Inehct. 
0, 
.0010 
.0025 
.0039 
.0050 
.0036 
.0125 
.0170 
.0267 

Initial  load. 

0. 
0. 

Elaatlo  limit. 

.0070 

• 

• 

24, 000              ■  017A 

25.000 
20,000 

.0605 

.OflOO 

27,000              .0990 
28. 000              .  1230 
29,000    i          .1435 
30,000    j          .17 
81,000              .20 
32,000              .22 
83,000              .27 
84,000              .29 
35,  000              .  31 
30. 000              .35 
37, 000              .  40 

1     30, 000 

'     37,000 

38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000. 
45,000 
45,790 
40,200 
0 

88, 000 
89,000 
40.000 
41.000 
42,000 
43,000 
44,  000 
45,000 
4S,7»0 

.44 
.49 

.57 
.62 
.70 
.82 
.98 
1.22 
1.68 

Tenflile  atrength. 
At  time  of  fractnre. 

0 

2.28 

=  28.5  percent. 

i 

Elongation  Of  inch  sections,  ".20,  ".34,  ".26,  ".40,  ".58*,  ".23,  'M9,  ".18. 

Fractured  ".25  from  middle  of  stem,  or  7^"  from  the  end  of  the  axle. 

Api)earance,  fibrous. 

Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 


'^ 
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Fo.  4171, 

Marks,  ^^ 
Diaiocter,  l'M29. 
Sectional  area,  1.  square  inch. 
Gauged  length,  8''. 


Applied  loud*. 

In  gauged  leagtb. 

Kemarks. 

Total, 

Per  square 
inch. 

Elongation. 

Set. 

Pounda. 
1,000 
6.  OUO 
10,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,0o0 
21,000 
22,000 
23.000 
24,000 
25.000 
20,000 
27.000 
28,000 
29.000 
30.000 
31,000 
32.000 
33.000 
34.000 
35.000 
36.000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43.000 
44,  OuO 
44.860 
39.900 
0 

Pounda. 
1,000 
5,000 
10,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,  OuO 
22,000 
23,000 
24,000 
25,000 
20,000 
27.000 
28,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
30,000 
87,000 
38,000 
30.000 
40,000 
41,000 
42, 000 
43,000 
44,000 
44,860 

Inekea. 

0. 

.0010 
.0025 
.0040 
.0042 
.0045 
.0049 
.0053 
.0072 
.0195 
.0285 
.0413 
.0555 
.0670 
.0870 
.1075 
.1290 
.  152.^ 
.1750 
.20 
.22 
.26 
.29 
.32 
.30 
.40 
.45 
.60 
.58 
.65 
.76 
.00 

1.08 

1.60 

Inehea. 
0. 
0. 
0. 
0. 

Initial  load. 
Mastic  limit. 

Tensile  strenfsth. 
At  time  of  rupture. 
=23. 7  per  ceni. 

••• --•-• 

• 

«               •     •  •  •  • 

0 

1.90 

Elongation  of  inch  sections,  'M6  'M7.  M7  ".23  ".44»  ".4l»  ".19  ".13 
Fractared  3".75  from  neck,  or  8^"  from  end  of  axle.    Appearance, 
fibrous. 
Diameter  at  fracture,  ".85.    Area,  .567  square  inch. 
Contraction  of  area,  43.3  per  cent. 
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No.  4172. 


Marks,  ^^ 
Diameter,  rM29. 
Sectional  area,  1  square  inofa. 
Gauged  length,  8". 


Applied  loads. 

In  ganged  length. 

Remarks. 

1 

Total. 

Per  sqaare 
ineD. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10.000 
15,000 
16, 000 
17,000 
16,000 
19,000 
20,000 
21.000 
22  000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
80.000 
81.000 
82.000 
83.000 
84,000 
85.000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
0 

Pounds. 
1,U00 
5,000 
10,000 
15.000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
83,000 
34,000 
85.000 
36,000 
37.000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
«    45,000 
0 

Inehes. 
0. 

.0010 
.0025 
.0040 
.0044 
.0047 
.00D3 
.0005 
.0122 
.0173 
.0240 
.0328 
.0428 
.0536 
.  0725 
.0850 
.1015 
.1190 
.1370 
.1005 
.10 
.22 
.26 
.'29 
.32 
.37     • 
.41 
.47 
.52 
.59 
.69 
.80 
.97 
1.27 
1.74 

Inch. 
0. 

Initial  load. 

ElaAticlimik 

• 

Tensile  atrengtlL 
n?1.7  per  oentb 

.0001 
.0001 

« 

Elongation  of  inch  sections,  ".15,  ''.25,  ".60»,  ''.28,  ".14,  ".12,  ".10, 
".10. 

Fractured  3".4  from  the  neck  or  8|"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous. 

Diameter  at  fracture,  ".84.    Area,  .554  square  inch. 

Gontraction  of  area,  44.6  per  cent. 


RAILWAY   AXLES. 


763 


No.  4173. 


Marks,  \^ 
Diameter,  1''.129. 
Seotiona]  area,  1  square  inch. 
Length  of  stem,  12". 
Ganged  length,  10"^ 


Applied  loads. 

In  gauged  length. 

Bmnarka. 

Total. 

Far  aqaare 
inob. 

Elongnlion. 

Set. 

Powidt. 
1.000 
5,000 
10,000 
15.000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85.000 
80,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
45,420 
40,200 
0 

Poundi. 
1.000 
5,000 
10,000 
15.000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
80,000 
81.000 
82.000 
83,000 
34,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
45,420 

Inehet. 

0. 

.0015 
.0032 
.0049 
.0067 
.0071 
.0070 
.0081 
.0092 
.0258 
.0348 
.0535 
.0832 
.0030 
.1300 
.1525 
.19 
.24 
.28 
.82 
.38 
.48 
.49 
.54 
.63 
.73 
.80 

1.00 

1.22 

1.53 

2.10 

Inch. 
0. 

Initial  load. 
Klantic  limit 

• 

Tensile  strenfrtb. 
At  time  of  ruptnre. 
=  24.6  per  cent. 

0. 
0. 
0. 

. 

0 

2.46 

Elongation  of  inch  sections,  'M7,  'M7,  'M6,  'M7,  ''.20,  ".29,  ''.59», 
".26,  ".22,  ".23. 
Fractnred  6"  from  the  neck.    Appearance,  fibrons,  lamellar. 
Diameter  at  fractnre,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 
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No.  4174. 


Marks,  ^^^ 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  12''. 
Gauged  length,  10". 


Applied  loAdB. 

In  gauged  length. 

R(>n)Rrka. 

ToUL 

Persqaare 
iBch. 

Elongation. 

Set 

Poundt. 
1.000 
5,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80.000 
31,000 
32,000 
33,000 
34.000 
85,000 
36,000 
87.000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,640 
88.600 
0 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,  000 
34.000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
45.640 

Jnehes. 
0. 

.0014 
.0032 
.0050 
.0067 
.0071 
.0076 
.0081 
.0091 
.0171 
.0380 
.0685 
.0865 
.1115 
.  1305 
.17 
.20 
.24 
.28 
.32 
.37 
.42 
.49 
.65 
.62 
.72 
.83 
1.00 
1.19 
1.51 
2.08 

Inches. 

0. 

Initial  loid. 
Elaatio  Umit 

• 

Tcnuile  strengtb. 
At  time  of  ruptare. 
=20.5  ptr  cent. 

0. 
0. 
0. 

.0083 

• 

0 

2.66 

Elongation  of  inch  sections,  ".18,  ".18,  ".20,  ".20,  ".23,  ".33,  ".60», 
".28,  ".24,  ".21. 
Fractured  6"  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".81 ;  area,  .515  square  inch. 
Oontraction  of  area,  48.5  per  cent. 
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No.  4175. 


Marks,  ^^ 
Diameter,  rM29. 
Sectional  area,  1  sqaare  iuch. 
Length  of  stem,  12'^ 
Ganged  length,  10^^ 


1        Applied  loadH. 

In  ganged  length. 

BemarkB. 

TotaL 

Per  square 
inch. 

Blongation. 

Set 

Pound*. 
1.000 
6,000 
AO.U0O 
15.000 
20.000 
21.000 
22.000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29.000 
80.000 
31.000 
82.000 
33.000 
84,000 
85^000 
86,000 
87,600 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
45.880 
.     89,900 
0 

Poundt. 
1,000 
5,000 
10.000 
15.000 
20,000 
21,000 
22.^)00 
2:i.000 
24.000 
25.000 
26.000 
27.000 
28.000 
29,000 
80,000 
81.000 
82.000 
83.000 
84.000 
86.000 
86,000 
37,000 
38.000 
39,000 
40.000 
4),0OO 
42.000 
43.000 
44.000 
45,000 
45,880 

Jnehet, 

0. 

.0015 
.0031 
.0049 
.0066 
.0070 
.0074 
.0079 
.0086 
.0098 
.0260 
.0452 
.0770 
.]025 
.1240 
.1560 
.1825 
.22 
.26 
.80 
.85 
.40 
.45 
.62 
.58 
.67 
.78 
.90 

LOS 

1.81 

2.03 

Ineh» 
0. 

Initialload. 
Elastic  limit 

Tensile  strength. 
At  time  of  rupture. 
=  27.3  i>er  cent. 

0. 
0. 
0. 

.0015 

. 

0 

2.73 

Elongation  oflnch  sections,  '^27,  ''.23,  ''.25,  ".28,  ".68*,  ".36,  ".21, 
".18,  ".18,  ".18. 
Fractared  at  middle  of  stem.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ".82.    Area,  .528  square  iuch. 
Contraction  of  area,  47*2  per  cent. 
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Uo.  4176. 


Marks,  ^^ 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  8". 


Applied  load*. 

In  Ranged  length. 

Bemarka. 

Total. 

Per  square 
•  inoh. 

Blonc&tion. 

Set. 

Pounds. 
1,000 
6.000 
10.000 
15,000 
18.000 
19,000 
20.000 
2),  OOO 
22.000 
23. 1'OO 
24, 000 
25,000 
26.  OUO 
27,000 
28.000 
29. 000 
30,000 
31,000 
32.000 
33, 000 
34,000 
35,000 
36.000 
37.  (.00 
3e>,  OUO 
39, 000 
40,  000 
41,000 
42. 000 
43.000 
44.000 
44,640 
0 

Poundt. 
1.000 
5,000 
10.000 
15,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
83,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
44,640 
0 

Inches. 

0. 

.0011 
.0025 
.0038 
.0048 
•  .OO.'iS 
.0085 
.0161 
.0246 
.0341 
.0408 
.0618 
.0815 
.098:j 
.1213 
.1408 
.18 
.20 
.22 
.26 
.80 
.32 
.37 
.40 
.45 
.50 
.58 
.68 
.77 
.90 

1.10 

L60 

L79 

Inch, 
0. 

« 
Initial  load. 

Slastio  limit 

Tensile  strengib.   * 
=22.4  per  cent. 

0. 

Elongation  of  inch  sections,  'M5,  ".18,  ''.30,  ".59,  ".19,/M3, 'M4,  ".11. 
Fractured  4".25  from  the  neck  or  8^"  from  the  end  of  the  axle.    Ap- 
pearance, fibrous,  seamy. 
Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 
Contraction  of  area,  41.9  ;)er  cent. 
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3Sro.  4177. 

Marks,  ^/» 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  8''. 


Applied  loads. 

In  gauKod  len^. 

Beniarks. 

Toua. 

Per  MiiAre 
Inoii. 

EloDRation. 

Set. 

Poundt. 
1,000 
6^000 
10,000 
15,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
83,000 
24.000 
25.000 
26,000 
37,000 
28,000 
29.000 
80,000 
81,000 
82,000 
38,000 
84,000 
36,000 
86,000 
87.000 
88,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
44.380 
38.000 
0 

Poundt, 
1,000 
5^000 
10,000 
16^000 
17,000 
18,000 
19,000 
20,000 
11,000 
22,000 
23,000 
34.000 
26,000 
26,000 
27,000 
38,000 
29,000 
30,000 
31,000 
32.000 
38,000 
34,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
44,380 

Inehu, 

0. 

.OOU 
.0025 
.0040 
.0046 
.0049 
.0052 
.0067 
.0069 
.0240 
.0395 
.0630 
.0800 
.0970 
.1180 
.1350 
.1650 
.18 
.21 
.23 
.27 
.81 
.84 
.88 
.42 
.48 
.54 
.68 
.71 
.82 
.98 

1.21 

1.47 

Inch, 
0. 
0. 
0. 
0. 

Initial  load. 
Elaatic  limit 

TeDAile  strength. 
At  time  of  mptare. 
.  =  22  5  per  cent. 

.0004 

0 

1.80 

Elongation  of  inch  sections,  'M3,  'M5,  ".19,  ''.32,  ''.61»,  ".20,  ".16, 
".15. 

Fractured  at  middle  of  stem,  or  7|"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous. 

Diameter  at  fracture,  ".84.    Area,  .554  square  inch. 

Contraction  of  area,  44.6  per  cent. 
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No.  4178. 


Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  1.  square  inch. 
Gauged  length,  8''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  nqnare 
iuch. 

Elongation. 

Set. 

Poundt, 
1,000 
5,000 
10,000 
16,000 
16.000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,0<K) 
80,000 
31.000 
32.000 
83.000 
34,000 
36.000 
36.000 
87,000 
38.000 
89.000 
40.000 
41,000 
42.000 
43,000 
44,000 
44,060 
82.200 
0 

Poundt. 
1,000 
5.000 
10,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
V     30, 000 
31,000 
82,000 
'      83.000 
84  000 
35.000 
36.000 
87,000 
39.000 
80.000 
40,000 
41,000 
42.000 
43.000 
44,000 
44,060 

Incket. 
0. 

.0012 
.0025 
.0042 
.0046 
.0052 
.0050 
.0076 
.0148 
.0261 
.0340 
.  I9i0 
.22 
.26 
.'^9 
.32 
.86 

:« 

.50 
.67 
.68 
.71 
.82 
.97 

1.22 

1.87 

Inehct. 
0. 

0- 
0. 
.0002 

Initial  load. 
Elaatieltraik 

Tensile  strength. 
At  lime  of  mptare. 
=21.6  per  cent. 

.0095 

0 

1.73 

Elongation  of  inch  sections,  'M3  ".16  'M9  ".27  '^57*  ";17  M3  ".11. 
Fractured  4"  from  the  neck,  or  6".75  from  the  end  of  the  axle. 
Appearance,  fibrous,  seamy. 
Diameter  at  fracture,  ".87.    Area,  .694  square  inch. 
Coutractiou  of  area,  4Q.6  per  cent. 
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SPECIMEHS  FROM  AXLE  FO.  8. 

No.  4179. 


Marks,  "„=• 
Diameter,  l".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  8". 


Applied  loads. 

In  gauged  length. 

• 

Bomarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
5. 0<!0 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
23,000 
24, 000 
25,000 
2ii.000 
27,000 
28,000 
29,000 
30.000 
31,000 
82,000 
8.^000 
34.600 
85.000 
86,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
0 

Pounds. 
1,000 
5,000 
10,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,  000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
0 

Inches. 

0. 

.0010 
.0025 
.0039 
.0041 
.0044 
.0047 
.0057 
.0081 
.0114 
.0168 
.0255 
.0420 
.0555 
.0741 
.0940 
.1157 
.1305 
.1585 
.19 
.22 
.25 
.28 
.31 
.35 
.40 
.44 
.50 
.     -57 
.64 
.74 
.84 

1.03 

1.50 

1.71 

Inch. 
0. 

■T' 

Initialload. 
Elastic  limit. 

• 

• 

Tensile  strength. 
=21.4  per  cent 

0. 
0. 

* 

Elongation  of  inch  sections:  ".12,  ".15,  ".16,  ".19,  ".25,  ".23,  ".43*,  ".18. 

Fractured  2".5  from  neck,  or  9^"  from  the  end  of  axle.  Appearance 
fibrous,  lamellar.  Numerous  cracks  developed  during  the  test  in  the 
*  surface  of  the  stem,  beginning  at  a  point  7"  from  the  end  of  the  axle 
and  extending  along  4"  to  the  neck  of  the  specimen,  which  was  11^" 
from  the  end  of  the  axle.  The  cracks  were  principally  confined  to  that 
half  of  the  cylindrical  surface  which  laid  nearest  the  surface  of  the 
journal  of  the  axle. 

Diameter  at  fracture,  ".95;  area,  .709  square  inch. 

Contraction  of  area,  29.1  per  cent. 

H.  Ex.  165 49 


n 


SS3TB*i^Mr 


770 
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No.  4180. 


Marks,  \^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  8". 


Applied  loads. 

In  gauieed  length. 

Bcmsrka. 

ToUl. 

Per  M  uare 
incii. 

ElonjB»tlon. 

Set 

Pmindt. 
1,000 
5,000 
10,000 
15.0C0 
10,000 
17,000 
18. 000 
19,000 
20.000 
21,000 
22,  Oi-Q 
2.'t,000 
24,000 
25,000 
20.0(0 
27,0(:0 
28,000 
29,000 
80,000 
81.000 
32.000 
33,000 
34.000 
35,000 
86,  000 
37,000 
88,000 
39,000 
40,100 
41,000 
42,000 
48,000 
44,000 
44, 720 
0 

Poundt. 
1,000 

10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
23.000 
24,000 
25,000 
26. 000 
27,  OOO 
28,0u0 
29,000 
80,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87, 000 
88,000 
39,  000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,720 

.  Inehet. 
0. 

.0010 
.0025 
'        .0040 
.0043 
.0047 
.C050 
.oo:»4 
.0080 
.  0128 
.021.5 
.0355 
.  0450 
.  05!.0 
.0710 
.0900 
.  1085 
.  )29.> 
.1540 
.1768 
.20 
.23 
.27 
.30 
.35 
.38 
.43 
.49 
.56 
.63 
.74 
.87 
1.00 
1.33 
.1.57 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 
Elastic  limit 

Tensile  sirenicth.                              » 
—19.6  per  cent. 

""f 

Elongation  of  inch  sections :  'MO,  'Ml,  ".12,  'M6,  'M9,  ''.21,  ".37», 
".32*. 
Fractnred  1".30  from  the  neck,  or  lOJ"  from  the  end  of  the  axle. 
Appearance,  fibrous,  seamy. 

Diameter  at  fracture,  ".91.    Area,  .650  square  inch. 
Contraction  of  area,  35.  per  cent. 
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TSo.  4181. 

Marks,  ^J^  • 

Diameter,  1".035. 

Sectioual  area,  .841  square  inch. 

Ganged  length,  8^'. 


Applied  loads. 

In  ganged  length. 

Semarka. 

TotoL 

PerVouare 
inon. 

Elongation. 

Set. 

PcundM. 
841 
4,205 
8,410 
12,615 
18,456 
14,297 
15^138 
15.979 
16,820 
17,661 
18,502 
19,343 
20,184 
21,025 
21,866 
22,707 
23,548 
24,888 
25,230 
26,071 
26,912 
27,753 
28.594 
29.485 
30.276 
81, 117 
31,958 
82,799 
88,640 
84,481 
85,822 
86,163 
86,900 
0 

Pounda. 
1,000 
5.000 
10,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20.000 
21,000 
22,000 
28.000 
24,000 
26,000 
28,D00 
27,000 
28,000 
29,000 
30,000 
81,000 
88,000 
33,000 
84,000 
85,000 
86.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
48.880 
0 

Inehaa. 
0. 

.0011 
.0024 
.0038 
.0040 
.0042 
.0015 
.0049 
.0063 
.0076 
.0135 
.0210 
.0315 
.0445 
.0502 
.0703 
.0834 
.1028 
.1220 
.1400 
.1665 
.19 
.22 
.25 
.30 
.34 
.38 
.42 
.48 
.56 
.63 
.75 

Inch, 
0. 
0. 
0. 

a 

Initial  load. 
Biaaticliinii^ 

Tenaile  strength* 
=sl3  per  cent. 

.0001 

******                 • 

1.04 

Elongation  of  inch  sections:  'M3,  ".35*,  'M3,  'M2,  'MO,  ''.09,  ".07, 
".05. 

Fractured  2"  from  the  neck,  or  Of"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous,  lamellar. 

Numerous  cracks  were  developed  in  the  cylindrical  surface  of  the 
stem,  at  a  distance  of  7"  to  10"  from  the  end  of  the  axle. 

Diameter  at  fracture  ".87.    Area,  ".694. 

Contraction  of  area,  29.4  per  cent. 
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No.  4182. 

Diameter,  l'M29. 
SectioDal  area,  1  square  inch. 
Length  of  stem,  12''. 
Gauged  length,  1(K^ 


Applied  loaas. 

In  ganged  length. 

Reoiarks. 

Total. 

Per  Bquare 
incD. 

Elongation. 

Set. 

Pounctf. 
1.000 
6,000 
10,000 
15,000 
20,000 
21,0C0 
22.000 
23,000 
24.000 
26,000 
26.000 
27,000 
28,000 
29.000 
80,000 
81,000 
32.000 
83.000 
84,000 
8o,  060 
86,000 
87.000 
38,000 
39,000 
40.0CO 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,460 
89,800 
0 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,006 
23,000 
24.000 
26,000 
26,000 
27,000 
28,000 
29.000 
30,000 
81,000 
32,000 
33,000 
84,000 
35.000 
30,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
65.000 
46.000 
46,460 

Inehet. 

0. 

.0015 
.0032 
.0050 
.0069 
.0073 
.0078 
.0063 
.0090 
.0108 
.0190 
.0305 
.0480 
.0650 
.0050 
.1896 
.17 
.20 
.24 
.28 
.82 
.85 
.41 
.49 
.54 
.62 
.74 
.86 

1.00 

1.22 

1.S8 

2.0U 

Inch, 
0. 

1 

Initial  load. 

* 
• 

Klaatlc  limit 

Rented  under  initial  load  1  hour. 

r 

0. 
0. 
.0001 

.0023 

Tensile  strength. 
A  t  time  of  mpture. 
—  *i6  per  cent. 

0 

2.50 

Elongation  of  inch  sections,  ".17,  'M8,  ".23,  ".53»,  ".41,  ".23,  ".23, 
".20,  ".17,  ".16. 
Fractured  6"  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".82.    Area,  .528  square  inch. 
Contraction  of  area,  47.2  per  cent. 
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No.  4183. 


Marks,  ^5^ 
Diameter,  V'.129. 
Sectional  area,  1  square  InclL 
Length  of  stem,  12'^ 
Ganged  length,  10'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set 

Potmdi. 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22,000 
28,000 
24,000 
26v000 
26,000 
27,000 
28.000 
26,000 
30.000 
81.009 
82,000 
33,000 
84,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
0 

Poundt. 
1.000 
5,000 
10.000 
15,000 
2u,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
81,000 
82,000 
33.000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
0 

Inehet, 

0. 

.0015 
.0032 
.0050 
.0068 
.0072 
.0077 
.0082 
.0092 
.0180 
.0248 
.0428 
.0570 
.0770 
.1185 
.1495 
.20 
.22 
.26 
.29 
.84 
.39 
.45 
.52 
.58 
.68 
.78 
.90 

1.09 

L84 

1.85 

2.86 

Ineh, 
0. 

Initial  load. 
Elastic  limit 

Tensile  stz«ngtli. 
=23.6  per  cent. 

0. 
0. 
0. 

.0044 

Elongation  of  inch  sections:  'M6,  'M9,  ".26,  ''.60»,  ".28,  ".80,  ".18, 
".16,  ".16,  ".17, 
Fractured  5".5  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture.  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 
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RAILWAY    AXLES. 
No.  4184. 


Mtiiks,  \^ 

Dunneter,  l'M29. 
StH'.rioiial  area,  1.  sqaare  inch. 
Lcii^tb  ot  stem,  V2", 
Gauged  length,  W. 


Aypy\t)ii  IfMdii. 

In  ganged  leoKth. 

Bemarka. 

T..t:ll 

iDoh. 

KIongatioD. 

Set 

Pottndit. 

1.  IMW 

.5  flOO 
lO.OUU 
I5.UII0 
20.U00 
21.000 
22.t»00 
28.000 
24.0110 
25.  (HN) 
26.000 
27.0fO 
28,000 
20,000 
80.000 
81.000 
82,000 
83,000 
34.000 
35.000 
36.000 
37,000 
38,000 
30,000 
40,000 
41,000 
43,000 
43,000 
44.000 
46,000 
45, 610 
39,700 
0 

PomidB. 
l.iOO 
6,0i« 
10.U00 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,1100 
26,000 
27,000 
28.000 
28.000 
80.000 
81,000 
32,000 
83.000 
84.000 
85.000 
86,000 
87.000 
88,000 
80.000 
40,000 
41,000 
43,000 
43.000 
44.600 
46.000 
45,610 

Inehet. 

0, 

.0012 
.0031 
.0()A0  - 
.0071 
.0077 
.0081 
.0091 
.0106 
.0158 
.0250 
.0376 
.U780 
.0002 
.1248 
.1660 
.1880 
.22 
.27 
.81 
.86 
.42 
.47 
.66 
.68 
.78 
.86 

1.02 

1.22 

1.68 

2.20 

Inch. 
0. 

InitiAl  load. 
BiMtio  limit 

Tensile  streBgih. 
At  time  of  rapture. 
=25.  per  cent. 

0. 
0. 
.0002 

.0070 

0 

2.60 

Elongation  of  inch  sections  :  ".22,  ".25,  ".45»,  ''.48»,  ".23,  ".18,  ".21, 
".17,  ".18,  ".13. 
Fractured  5"  from  the  neck.    Appearance,  fibrous^  seamy. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 
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No.  4185. 


Marks,  ^^ 
Diameter,  I'M 29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  8'^ 


ikpplied  loadai 

In  gauged  lenicth. 

Totol. 

Per  sqaAre 
inch. 

Elongation. 

Set. 

Bemarkt. 

Foundg. 
1,000 
5,000 
10,000 
15.000 
10.000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
21,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32.000 
33,000 
31,000 
85,000 
36,000 
37.000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,870 
0 

PoundM. 
1,000 
5.000 
10,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85.000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,870 
0 

InehM. 

0. 

.0011 
.C026 
.0040 
.0043 
.0046 
.0040 
.0058 
.0066 
.0131 
.0210 
.0370 
.0547 
.0651 
.0830 
.1053 
.1230 
.1458 
.17 
.20 
.22 
.25 
.20 
.32 
.36 
.40 
.46 
.51 
.57 
.66 
.75 
.90 

L07 

l.M 

L83 

Inch. 
0. 

Initial  load. 

0. 
0. 

• 

* 

Elastic  limit 

. 

• 

• 

Tensile  strength. 

=22.9  per  oent. 

Elongation  of  inch  sections:  ".19,  ".49»,  ".31,  ".28,  ".2(),  ".13,  ".  1 3,".  I  i). 
Fractured  2".25  from  the  neck,  or  9|"  from  the  end  of  the  axle.    Ai)- 
pearance,  fibrons,  seamy. 
Diameter  at  fracture,  ."91 ;  area,  .650  square  inch. 
Contraction  of  area,  35  per  cent 
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No.  4186. 


Marks,  ^^^ 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Gauged  length,  8". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sq  aare 
iucn. 

Poundt. 
1.000 
5.000 
10,000 
15,000 
16.000 
17.000 
18.000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27.000 
28.000 
20.000 
30.000 
31.000 
82,000 
33,000 
84.000 
85.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43.000 
44.000 
44,500 
0 

Elongation. 

Set. 

Poundi. 
1,000 
5,000 
10.000 
15.000 
16,000 
17,000 
18,000 
10,000 
20.000 
21.000 
22,000 
23.000 
24.000 
25.000 
26.000 
27.  000 
28,000 
29,000 
30,000 
81.000 
32.000 
83,000 
34.000 
85,000 
36.000 
37.000 
38.000 
30.000 
40.000 
41,000 
42,  000 
43.000 
•  41.000 
44.500 
0 

Inches. 

0. 

.0011 
.0027 
.0041 
.0043 
.0046 
.0051 
.0058 
.0084 
.0166 
.0238 
.0320 
.0470 
.0596 
.0749 
.0900 
.1076 
.1270 
.1610 
.17 
.19 
.82 
.26 
.80 
.84 
.88 
.43 
.49 
.66 
.63 
.73 
.87 

1.07 

1.85 

1.50 

Inefi. 
0. 

Initial  load. 
Slaatio  limit 

.0001 
.0001 

• 

Tensile  strength. 
—18.8  per  cent. 

Elongation  of  inch  sections:  ''.08,  ".10,  'Ml,  ".16,  ".21,  ".25,".39»,  ".20. 

Fractured  2".25  from  the  neck,  or  10"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous,  seamy. 

Diameter  at  fracture,  ".95.    Area,  .709  square  inch. 

Contraction  of  area,  29.1  per  cent. 

At  a  distance  of  7J"  from  the  end  of  the  axle  a  small  transrorse 
crack  opened,  this  crack  being  on  the  side  of  the  specimen  next  the 
journal  bearing.  The  dimensions  of  the  crack  were  2"  long,  and  opened 
about  ".00^  in  width,  its  depth  about  ".02. 

The  sides  of  the  crack  were  dark-colored  and  comparatively  smooth. 
This  craek  is  thought  to  be  part  of  the  crack  discovered  in  this  journal 
before  cutting  up  the  axle  for  test  specimens. 

This  fractured  tensile  specimen  was  bent  cold  33  degrees  with  the 
above  mentioned  crack  at  the  middle  of  the  bend  on  the  tension  side, 
which  opened  the  crack  in  width  and  also  developed  numerous  cracks 
in  this  vicinity,  the  principal  injury  occurring  ".50  away  from  the  dark- 
colored  crack. 

All  other  cracks  developed  had  irregular  surfaces,  and  exposed  bright- 
colored  metal. 
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Ko.  4187. 

Marks,  \^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  8". 


Applied  loads. 

In  ganjEed  length. 

Remarks. 

• 

Total. 

Per  square 
incD. 

Elongation. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24.000 
25.000 
26,000 
27.000 
28,000 
29.000 
30,000 
31.000 
32.0<J0 
33,000 
34.000 
35.000 
86,000 
37,000 
38^000 
89,000 
40,000 
41,000 
42,000 
43,000 
41,  000 
46,000 
45,070 
0 

PotmdM. 
1,000 
5.000 
10,000 
15.000 
16,000 
17,000 
16,000 
19.000 
20,000 
21,000 
22,000 
23,000 
21,000 
23,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40.000 
41.000 
42.000 
43.000 
44.000 
45,000 
45,070 
0 

Inehca. 
0. 

.0011 
.0025 
.0040 
.0043 
.0040 
.0050 
.0055 
.0064 
.0120 
.0212 
.0361 
.0466 
,0551 
.0725 
.0602 
.1030 
.1240 
.1560 
.19 
.22 
.25 
.28 
.81 
.84 
.88 

.49 

.48 

.52 

.60 

.69 

.80 

.97 
1.20 
1.41 
1.70 

Inch. 
0. 
0. 
0. 

0.  • 

Initial  load. 
Elastic  Umit 

Tensile  strength. 
=^21.3  per  cent. 

. 

Elongation  of  inch  sections:  ".09,  Ml,  ".13,  ".19,  ".26,  ".48»,  ".26,  ".18. 

Fra<;tured  4"  from  the  neck,  or  8|"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous,  lamellar. 

Diameter  at  fracture,  ".91.  Area,  .650  square  inch.  Contraction  of 
area,  35  per  cent. 
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RAILWAY    AX   lES. 


SPECIMENS  FSOM  AXLE  HO.  9. 


Marks,  ^/» 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  Iength|  8'^ 


No.  4200. 


Applied  loads. 

In  Kftaged  length. 

TotaL 

Per  Muare 

iDCQ. 

Elongation. 

Set 

Paundt. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
31,000 
33,000 
33,000 
34.000 
35.000 
86,000 
87,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
0 

Poundt. 
1,000 
5,000 
10,000 
15^000 
16.000 
17,000 
18.000 
19,000 
90,000 
21,000 
22,000 
28,000 
24,000 
2^000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
88,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
0 

Jnehe9. 

0. 

.0018 
.0026 
.0046 
.0051 
.0058 
.0069 
.0078 
.0092 
.0138 
.0211 
.0293 
.0885 
.0550 
.0695 
.0875 
.1000 
.12^25 
.1450 
.17 
.20 
.28 
.26 
.29 
.83 
.88 
.42 
.48 
.68 
.61 
.70 
.81 
.98 

L81 

LOO 

Inch, 
0. 
0. 
.0002 

.0007 

• 

Initial  load. 

.0016 

.0041 

' 

Tennile  strength. 

=20  per  cent. 

Elongation  of  inch  sections:  'Ml,  'M2,  ".U,  M5,  ".44»  ''.31  ".20, 
".13. 

Fractured  4"  from  the  neck,  or  8".4  from  the  end  of  the  axle. 
Appearance,  fibrous,  lamellar. 

Diameter  at  fracture,  ".91.    Area,  .650  square  inch, 

Gontraotion  of  area,  35  per  cent. 
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No.  4201. 

Marks,  ^/* 
Diameter,  r'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  8'^ 


Applidd  loads. 

In  gauffed  length. 

Eemarks. 

• 
• 

ToUL 

Per  Maftre 
iocn. 

BlongAtfon. 

Set 

Poundi. 
l.OUO 
5.0(10 
10,000 
16,000 
16.000 
17.000 
18.000 
19,000 
20.000 
21.000 
22.000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
33,000 
33,000 
34,000 
85.000 
36,000 
87,000 
3H,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,000 
0 

Pounds. 
1,000 
6.000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28.000 
89.600 
80,000 
81,0(10 
82,000 
33,000 
84,000 
85,000 
86,000 
87,000 
88,000 
39.000 
40,000 
41.000 
42.000 
43,000 
44,000 
0 

Inches. 

0. 

.0011 
.0025 
.0040 
.0045 
.0060 
.0055 
.0063 
.0677 
.0090 
.0155 
.0225 
.0382 
.0460 
.0578 
.0698 
.0857 
.0947 
.1242 
.1450 
.1715 
.30 
.22 
.26 
.30 
.88 
.38 
.42 
.49 
.57 
.67 
.80 

1.00 

1.14 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 
EImUo  limit 

• 

Tensile  strength. 
14.3  per  cent 

« 

1 

Elongation  of  inch  sections,  ''.09,  ".07,  ".08,  'MO,  ".17,  ".22,  ".25*,  ".26. 

Fractured  1".6  from  the  neck,  or  9J"  from  the  end  of  the  axle. 
Appearance,  fibrous  and  dull  spongy  60  per  cent,  granular  40  per  cent. 

Diameter  at  fracture,  1".    Area,  .785  square  inch. 

Contraction  of  area,  21.5  per  cent. 

Numerous  cracks  were  developed  in  the  cylindrical  surface  of  the 
stem  at  a  distance  of  7^"  to  10^"  from  the  end  of  the  axle. 
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No.  4202. 


Marks,  \^ 
Diameter  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  8".  • 


Appli< 

i-<1  loads. 

In  gaiii^ed  lenj^Ui. 

Remarks. 

Tot  1. 

Per  nqnare 
inch. 

EloD«;fttion. 

Set 

Pounds, 
1,000 

&,  000 
10.1100 

16.  (.00 
16.000 
17.000 
18  000 
19.000 
20,000 
21. 000 
2i,  0«»0 
23.  (K)0 
24,000 
25.000 
26.000 
27.000 
28,000 
29.000 
80,000 
81.000 
32,000 
83,000 
34.000 
85.000 

86.  000 

87,  000 
38,000 
89, 000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 

0 

Pound: 

l.OOO 
6.(»00 
10,(100 
15. 0«>0 
lfi,000 
17,000 
18,000 
19,000 
20.000 
21,000 
21',  000 
28,000 
24,  (K)0 
25,000 
26  000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
83.000 
84.000 
85,000 
86,000 
37,000 
88,000 
89.000 
40.000 
41,000 
42.000 
48,000 

44,roo 

46,000 
0 

Inehei. 
0. 

.00:0 
.0025 
.0040 
.0045 
.0048 
.0058 
.0072 
.OOW 
.  0120 
.0190 
.021^0 

.  04  :o 

.0538 

.0685 

.0820 

.01165 

.1130 

.1370 

.1635 

.19 

.22 

.24 

.28 

.82 

.80 

.40 

.46 

;63 

.60 

.68 

.79 

.97 
1.28 
1.64 

Inch. 
0. 
0. 
0. 
.0001 

InUial  loud. 
ElMtioIlmtk 

• 

Tensile  streDgth. 
=  10.3  per  cent 

«••••  •••■■4 

» 

Elongation  of  inch  sections:  M5,  ".19,  ".31,  "38*,  ".15, 'M3, 'Ml 
12". 

Fractured  4"  from  the  neck,  or  8J"  from  the  end  of  the  axle.    Ap 
pearanco,  fibrous  .50  per  cent.,  granular  50  per  cent. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Cracks  developed  in  the  cylindrical  surface  of  the  stem  at  a  distance 
of  7"  to  10^"  from  the  end  of  the  axle. 
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No.  4203. 


Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  I  square  inch. 
Length  of  Btem,  12". .  . 
Gauged  length,  10". 


Applied  loads. 

In  gauged  l<*n;;tb. 

v 

Semarka. 

Total. 

Per  square 
inob. 

Blongatioo. 

Set. 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,090 
23.000 
24.000 
25.000 
26,000 
27,000 
28,000 
20,000 
30.000 
81.000 
32,000 
33,000 
34,000 
35.000 
36.000 
37,000 
38,000 
39,000 
40.000 
42,000 
44,000 
45.940 
0 

Pounds. 
1,000 
6.000 
10,000 
16,000 
20,000 
21,000 
22,000 
23.000 
24.000 
26,000 
26,000 
27.000 
28,000 
29.000 
80.000 
81.000 
32,000 
33,000 
84.000 
8^000 
36,000 
87,000 
88,000 

.   39,000 
40,000 
42.000 
44.000 
46,940 
0 

Inches. 
0. 

.0015 
.0032 
.0050 
.0070 
.0073 
.0078 
.0081 
.0092 
.0104 
.0129 
.0180 
.0325 
.0510 
.0745 
.1016 
.1325 
.18 
.20 
.24 
.28 
.83 
.39 
.44 
.50 
.64 
.90 

Inch. 
0. 

Initial  load. 
EtaaUo  limit 

Tensile  strength. 

0. 

............ 

|.. ..■...••• 

. 

1.72 

—  17.2  per  cent. 

Elongation  of  inch  sections:  ".53*,  ".21,  ".16,  ".U,  ".13,  ".13,  ".11, 
''.09,  ".10,  ".12. 
Diameter  at  fracture,  ".80.    Area,  .503  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  fibrous. 
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:^o.420i. 


Marks,  ^jf» 
Diameter,  1M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  12". 
Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Kemcrik.t. 

ToUl. 

Per  soQAre 
incn. 

ElongftUon. 

Set 

Poundi. 
1,000 
5,000 
10,000 
15.000 
20,000 
21.000 
22.0U0 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29.000 
80,000 
31,000 
32.000 
83,000 
84.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
46.490 
0 

Foundt. 
1,000 
5.000 
10,000 
16,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
46.490 
0 

0. 

.0017 
.0036 
.0052 
.0070 
.0075 
.0079 
.0082 
.0088 
.0092 
.0100 
.0151 
.0248 
.0402 
.0640 
.0712 
.0950 
.1170 
.1490 
.1825 
.22 
.27 
.81 
.87 
.42 
.48 
.54 
.64 
.78 
.01 

1.16 

1.41 

L66 

1 

Inch. 
0. 

• 

Initial  loAd. 
Elastic  limit 

• 

Tensile  strength. 
=16.6  per  cent 

.0002 
.0002 
.0002 

.'0008* 

Bloagition  of  inch  sections:  ''.63»,  ''.21,  'M9,  ".16,  M4,  ".12,  ".09, 
".08,  ".07,  ".08. 
Fractured  1".6  from  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 


RAILWAY    AXLES, 


783 


No.  4205. 


Marks,  ^f- 
Diameter,  r'.129. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  12^'. 
Ganged  length,  W. 


Applied  loads. 

In  gaaged  length. 

Semarka. 

Total. 

Per  aquare 
incD. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.260 
4-.>,  30() 
U 

Pottnds. 
1,000 
5,000 
10,000 
15.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
37.0U0 
28.000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.260 

Inches. 
0. 

.0015 
.0032 
.0050 
.0068 
.0072 
.0076 
.0081 
.0084 
.0088 
.0097 
.  0120 
.0198 
.0340 
.0575 
.0780 
.1025 
.1380 
.1720 
.22 
.26 
.80 
.84 
.39 

.4r 

.54 

.62 

.72 

.88 
1.03 
1.57 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
At  time  of  rupture. 
=  17.6  percent. 

0. 
0. 
.0001 

"  '".mi" 

1.76 

Elongation  of  inch  sections:  ".09,  ".09,  ".10,  ".12,  ".13,  ".16,  'M5,  ".18 
".21,  ".53*. 
Fractured  1".70  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 
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No.  4206. 

Marks,  ^^^ 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  S'\ 


Applied  loads. 

In  gftuged  length. 

Remarks. 

Total. 

Per  BQuare 
incu. 

Elongation. 

Set. 

Potindi. 
1,000 
5,000 
10,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20, 000 
21,000 
22,000 
23,000 
24,000 
23,000 
26.000 
27,000 
28.000 
29.000 
30,000 
31.000 
32,000 
33,000 
84.000 
3f),  000 
30,000 
37,000 
38,000 
39.000 
40,0U0 
41,000 
12.000 
43,<<00 
44,000 
45.000 
4G.  000 
46,670 
0 

pounds. 

1,000 
5,000 
10,  OCO 
15,UO0 
16,  lOi) 
17,000 
18,000 
19.000 
20,000 
21.000 
22, 000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
86,000 
36.000 
37,000 
38. 000 
J>9,000 
40,000 
41,000 
42,000 
43,000 
44,100 
45,010 
46,000 
46, 670 
0 

Inchei. 
0. 

.0011 

.0:i26 

.0041 

.0045 

.0019 

.  OOfiJ 

.  0UC5 

.0084 

.0110 

.017: 

.  0285 

.0112 

.0515 

.0651 

.0780 

.0965 

.1185 

.1360 

.1625 

.10 

.22 

.25 

.28 

.30 

.34 

.40 

.44 

.48 

.54 

.02 

.70 

.78 

.98 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 
0. 

, 

• 

1.21 
L57 
1.90 

■ 

Tensile  stremrth. 

=  23.8  per  cont. 

Elongation  of  irch  sections:  ".14,  ".17,  ".17,  ".25,  ".57*,  ".26,  ".10,  "15. 

Fractured  near  middle  of  stem,  or  7g"  from  the  end  of  the  axle. 

Appearance,  fibrous. 

Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 

Contraction  of  area,  45.9  per  cent 
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No.  4207. 
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Marts,  ^c^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  lengtb,  8'^ 


Applied  loads. 

In  ganged  lengtb. 

Bemarks. 

TotaL 

Persqaare 
inoh- 

Elongation. 

Set. 

Poundt 
1,000 
6,000 
10,000 
15.000 
16.000 
17,000 
18.000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
80,000 
31,000 
32,000 
83,000 
84,000 
86.000 
36.000 
87,000 

38;uoo 

39,000 
40,000 
41.000 
42,000 
43.000 
44,000 
46,000 
46,810 
0 

Pounda. 
1,0U0 
5,000 
10.000 
16,000 
16.000 
17.000 
18.000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
26,000 
20,000 
27.000 
28.000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
36,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,810 
0 

Inchu. 

0. 

.0012 
.0026 
.0010 
.0042 
.0044 
.0047 
.0062 
.0062 
.0006 
.0160 
.0330 
.0522 
.0686 
.0865 
.1020 
.1242 
.1430 
.1726 
.20 
.22 
.26 
.28 
.81 
.36 
.40 
.44 
.49 
.66 
.61 
.70 
.80 
.93 

1.18 

1.66 

1.99 

Ineh, 
0. 

•Initial  load. 
Blastto  limit. 

Tensile  strength. 
—24.9  per  cent. 

.'6ooi 

. 

.••«•• «•■•>• 

—am 

Elongation  of  inch  sections,  M5,  ''.22,  ".27,  ".65*,  ".24,  ".17,  ".15, 
".14. 

Fiuctnred  4".25  from  the  neck,  or  8"  from  the  end  of  the  axle. 
Appearance  fibroas. 

Diameter  at  fractare,  ".80.    Area,  .603  sqaare  inch. 

Contraction  of  area,  49.7  per  cent. 

H.  Ex.  166 60 
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RAILWAY   AXLES. 


No.  4208. 


Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inoh. 
Gauged  length,  8'^ 


Applied  load*. 

In  sauged  length. 

SMaarka^ 

Total. 

PerMQJire 
incii. 

Elongation. 

Set 

Poundt. 
1,000 
6,000 
10.000 
15,000 
16.000 
17.000 
18,000 
10.000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
99,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
U,000 
45,000 
45,730 
0 

Po%md9. 
1,000 
5.000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
92,  COO 
23,000 
94.000 
25.000 
26.000 
97,000 
28.000 
29.000 
30,000 
31,000 
32,000 
38,000 
84,000 
85,000 
86,000 
87.000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
45,730 
0 

Inehe$. 

0. 

.0011 
.0026 
.0041 
.0043 
.0046 
.0052 
.0062 
.0686 
.0122 
.0160 
.0808 
.0440 
.0664 
.0665 
.0835 
.0990 
.1199 
.1380 
.1640 
.19 
.22 
.25 
.88 
.81 
.85 
.40 
.46 
.51 
.59 
.66 
.77 
.90 

1.09 

L50 

1.81 

0. 

0. 

.0001 
.0001 

Initlalload. 

* 

Blaatio  Ifmtl 

Tensile  atrengHi. 
=  82.6  per  oent 

Elongation  of  inch  sections,  'M2,  ".U,  ".14,  ''.28.  ''.52»,  "^,  ".21, 
'M7. 

Fractured  at  middle  of  stem,  or  7|''  from  the  end  of  the  axle.  Ap- 
pearance, abrous. 

Diameter  at  fracture,  ''.85.     A.rea,  .567  sqaare  inch. 

Contraction  of  area,  43.3  per  cent. 
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8TBEL  BAILS.  791 

Eight  samples  of  steel  rails  were  coDtributed  for  test  by  Mr.  F.  A.^ 
Delano,  of  the  G.  B.  and  Q.  B.  E.,  Chicago,  111.,  of  which  fonr  samples 
were  known  as  the  Delano  section  and  four  samples  as  the  McOlare 
section,  each  of  85  i)oaiids  weight  per  yard. 

The  drawings  illnstrate  the  form  and  dimensions  of  the  templates 
from  which  these  sections  were  rolled. 

The  actnal  weight  and  height  of  each  is  recorded  with  the  details  of 
the  transverse  tests. 

The  transverse  tests  were  made  with  the  rail  supported  on  end  bear- 
ings 30  inches  apart,  to  obtain  good  bearing  surfaces  for  which,  seats 
were  planed  on  the  base  of  the  rail.  Loads  were  applied  at  the  middle 
of  the  length,  using  a  plunger  having  1^  inches  length  of  face. 

Hardness  determinations  were  made  on  the  hesAs  of  the  rails  and 
also  at  different  depths  below  the  original  surface.  The  metal  was 
planed  off  different  depths  for  the  purpose  of  receiving  the  cut  of  the 
indenting  tool  used. 
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STEEL   BAILS 


STEEL  BAIL. 


No.  63. 


Delano  section. 

Weight,  86^  pounds  per  yard. 

Height,  6".a2. 

Marks,  6115. 


/ 


Applied 
lottd*. 

Defleotion. 

SaooMsive 
defleotiona. 

Deflation 
Mto. 

Remarks. 

Poundt. 

2,000 

4,000 

6,000 

8,060 

10,000 

12,000 

14.000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,  OM 

28,000 

80.000 

32.000 

84,000 

.S8,060 

38,000 

40.000 

42.000 

44,000 

46,000 

48,000 

60.000 

52.000 

54,000 

56.000 

58,000 

60,000 

62.000 

64.000 

66,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80,000 

82.000 

84.000 

86.000 

88.000 

90,000 

92,000 

94.000 

96.000 

98,000 

100. 000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

116,  000 

118,000 

120,000 

122.000 

>    124.000 

126. 000 

128.000 

130,000 

Ifieh, 

0. 

.0082 
.0068 
.0078 
.0099 
.0120 
.0141 
.0161 
.0181 
.0200 
.0220 
.0240 
.0289 
.0278 
.0297 
.0318 
.0380 
.0348 
.0363 
.0383 
.0400 
.0419 
.0488 
.0456 
.0473 
.0491 
.0509 
.  05J4 
.0543 
.0662 
.0582 
.0600 
.0618 
.0636 
.0666 
.0676 
.0696 
.0717 
.0737 
.0758 
.0782 
.0804 
.0829 
.0852 
.0880 
.0906 
.0929 
.0953 
.0981 
.1024 
.1048 
.1080 
.1105 
.1134 
.1180 
.1227 
.1806 
.1349 
.1410 
.1500 
.1662 
.1665 
.1824 
.1978 

Inch. 
0. 

.0032 
.0026 
.0020 
.0021 
.0021 
.0021 
.0020 
.0020 
.0019 
.0020 
.0020 
.0019 
.0019 
.0019 
.0016 
.0017 
.0018 
.0017 
.0018 
.0017 
.0019 
.0019 
.0017 
.0018 
.0018 
.0018 
.0015 
.0019 
.0019 
.0020 
.0018 
.0018 
.0018 
.0019 
.0021 
.0019 
.0022 
.0020 
.0021 
.0024 
.0022 
.0025 
.0023 
.0028 
.0025 
.0024 
.0024 
.0028 
.0043 
.0024 
.0032 
.0025 
.0029 
.0046 
.0047 
.0079 
.0043 
.0061 
.0090 
.0062 
.0103 
.0169 
.0149 

Inch, 
0. 

Initial  loftd. 

< 

Softle  etarte  off  In  Tioinity  of  middle  bearing. 
Test  diaoontinned. 

.0018 

.0014 

.0016 

.0019 

.0020 

. 

.0022 

.0080 

.0044 

.0076 

.0121 

.0199 

.0326 

.0782 

^ 
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STEEL  BAIL. 

.  No.  64. 

McGlnre  section. 

Weight,  84}  pounds  per  yard. 

Height,  &'ll. 

Mark,  5667.     . 


Applied 
iMds. 

Defleotloiia. 

SaoceMlve 
deflectioDS. 

Deflection) 
aeU. 

BemM-ke. 

Poundi, 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

80.000 

82,000 

84.000 

86,000 

88,000 

40,000 

42,000 

44,000 

46,000 

48.000 

60,000 

62,000 

64,000 

56.000 

68,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86.000 

88,000 

90,000 

92,000 

94,000 

90,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,  OUO 

110,000 

112,000 

114,000 

116.000 

118.000 

120,000 

122.000 

1241.000 

126.000 

128.000 

180,000 

Ineh. 

0. 

.0022 
.0047 
.0009 
.0069 
.0110 
.0130 
.0149 
.0107 
.0188 
.0208 
.0223 
.0241 
.0260 
.0278 
.0294 
.0310 
.0329 
.0347 
.0366 
.0383 
.0400 
.0417 
.0436 
.0464 
.0471 
.0490 
.0508 
.0525 
.0543 
.0560 
.0577 
.0595 
.0612 
.0630 
.0661 
.0670 
.0600 
.0708 
.0726 
.0747 
.0764 
.0782 
.0802 
.0822 
.0847 
.0865 
.0876 
.0869 
.0916 
.0939 
.0961 
.0982 
.1010 
.1039 
.1068 
.1096 
.1140 
.1181 
.1221 
.1300 
.1863 
.1453 
.1580 
.1743 

Ineh. 

0. 

.0022 
.0026 
.0022 
.0020 
.0031 
.0020 
.0019 
.0018 
.0019 
.0017 
.0020 
.0018 
.0019 
.0018 
.0016 
.0016 
.0019 
.0018 
.0019 
.0017 
.0017 
.0017 
.0019 
.0018 
.0017 
.0019 
.0018 
.0017 
.0018 
.0017 
.0017 
.0018 
.0017 
.0018 
.0021 
.0019 
.0020 
.0018 
.0018 
.0021 
.0017 
.0018 
.0020 
.0020 
.0025 
.0018 
.0011 
.0020 
.0020 
.0023 
.0022 
.0021 
.0028 
.0029 
.0029 
.0028 
.0044 
.0041 
.0040 
.0079 
.0063 
.0090 
.0127 
.0163 

Ineh. 
0. 

InitlAl  loud. 

Scale  etarts  off  in  Tloinlty  of  middle  bearing. 
Teet  diecontinned. 

.0002 

.0004 

.0004 

.0006 

.0007** 

.0010 

.0018 

.0021 

.0030 

*■■* ••■•"••• 

.0030 

.0037 

.0068 

.0161 

.0678 

1 
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8TEEL   BAILS. 


STKEL  BAIL. 


No.  56. 


Delano  section. 

Weight,  84^  pounds  per  yard. 

Height,  5".02. 

Mark,  5117. 


Applied 
loads. 

Deflections. 

SnccesftiTe 
deflections. 

Peflecllon 
bets. 

• 

Remarks. 

Paundi. 

2,000 

10,000 

20,000 

30,000 

40.000 

60.000 

60,000 

70.000 

80,000 

82,000 

84.000 

86,000 

88,000 

90,000 

92.000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108.000 

110,000 

112.000 

114,000 

116,000 

118.000 

120,000 

182,000 

124,000 

126,000 

128.000 

130,000 

132,000 

134,000 

136, 000 

188,000 

140, 000 

9. 

.0093 
.0190 
.0283 
.0371 
.0460 
.0650 
.0636 
.0725 
.0745 
.0765 
.0782 
.0800 
.0821 
.0840 
.0860 
.0880 
.0900 
.0922 
.0944 
.0964 
.0987 
.1009 
.1033 
.1000 
.I0K3 
.1109 
.1133 
.1170 
.1202 
.1230 
.1260 
.1302 
.1858 
.1433 
.1502 
.1620 
.1750 
.1896 

Inch. 

a 

Inch, 

0. 
.0003 
.0003 
.0005 
.«006 
.0008 
.0008 
.0009 
.0012 

TnitiAl  IomL 

Scale  starts  oft 
Test  dlsoontlnQed. 

.0020 
.0020 
.0017 
.0018 
.0021 
.0019 
.0020 
.0020 
.0020 
.  0022 
.0022 
.0020 
.0023 
.0022 
.0024 
.0027 
.0023 
.0026 
.0024 
.0037 
.0032 
.0028 
.0030 
.0042 
.0056 
.0075 
.0009 
.0118 
.0130 
.0145 

.0020 

.0036 

.0052 

.0009 

.0190 

.0618 

STEEL  BAILS. 
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STEEL  BAIL. 


No.  56. 


MeOlnre  section. 

Weight,  84J  poands  per  yard. 

Height,  5'M8. 

Mark,  5621. 


Applied 

iM^S. 

Defleotlons. 

Saoc6«8ive 
deflections. 

Deflection 
sets. 

Remarki. 

Pimnds. 

2,000 

10.  GOO 

20.000 

90,000 

40,000 

60,000 

60,000 

70,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90.000 

92  000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110.000 

112,000 

114.000 

116,000 

118.000 

120,000 

Ineh. 

0. 

.0091 
.0190 
.0283 
.0370 
.0462 
.0654 
.0660 
.0767 
.0793 
.0817 
.0843 
.0869 
.0900 
.0031 
.0958 
.0988 
.1020 
.1054 
.1097 
.1130 
.1178 
.1223 
.1285 
.1365 
.1430 
.1578 
.1728 
.1950 

Inch, 
0. 

Inch. 
0. 
.0003 

Initial  load. 

1 
( 

Scale  etMte  oflL 
Test  disoontinned. 

.0007 

.0052 

.0026 
.0024 
.0026 
.0026 
.0031 
.0031 
.0027 
.0030 
.0032 
.0034 
.0043 
.0033 
.0048 
.0045 
.0062 
.0070 
.0016 
.0148 
.0148 
.0224 

."0099" 

.0162 

.0298 

.0850 
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STEEL  UAIU 
No.  67. 

Delano  section. 

Weight,  81.72  ponnds  per  yard. 

Height  4f'.99. 

Mark,  5008. . 


^££i'r' 

DeflMttona. 

SnooeMiye 
deflectioDA. 

PeflecHon 
Mto. 

Bamarkt. 

PounOt. 

2,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

88,000 

80,000 

82,800 

84,000 

86,000 

88,000 

IOC.  000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114.000 

116,000 

118,000 

120,000 

122,000 

124,000 

126.000 

128.000 

180,000 

0. 

.0187 
.0280 
.0384 
.0474 
.0568 
.0663 
.0760 
.0870 
.0884 
.0818 
.88U 
.0972 
.0085 
.1085 
.1051 
.1065 
.1120 
.1168 
.1218 
.1988 
.1840 
.1433 
.1547 
.1680 
.1821 
.1802 
.2126 
.»88 

0. 

Inch. 
8. 

.0002 

Initial  kMd. 

Scale  atartaoC 
Teat  diaoontiniiad. 

.0006 

.0011 
.0087 

.0084 
.0024 
.0026 
.8028 
.0028 
.0030 
.0026 
.0034 
.0035 
.0048 
.0045 
.0055 
.0072 
.0008 
.0114 
.0133 
.0141 
.0171 
.0134 
.8212 

.0067 

.0140 

."oiii" 

.1077 

STEEL   RAILS. 
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STEEL  BAIL. 


Ko.58. 


McOIare  section. 

Weight,  83}  poands  per  yard. 

Height,  6'M8. 

Mark,  5602. 


Applied 
IomU. 

Defleottons. 

SacoeniTe 
deflections. 

Deflectloa 
aeta. 

Bemwlu. 

Potmir«. 

2,600 

10,000 

20.0UO 

80,000 

40,000 

50.000 

60.000 

70.<K» 

80,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100.000 

102.000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

U8,0U0 

120,000 

122.000 

124,000 

126.000 

128,000 

180.000 

182,000 

184,000 

186,000 

188,000 

140,000 

0. 
.0693 
^     .0193 
.0289 
.0879 
.0470 
.0560 
.0660 
.0735 
.0838 
.0851 
.0871 
.0891 
.0912 
.0933 
.0957 
.0979 
.1002 
.1024 
.1050 
.1077 
.1100 
.1127 
.1157 
.1188 
.1228 
.1250 
.1828 
.1428 
.1540 
.1605 
.1942 
.2050 
.2125 
.2360 
.2478 
.2520 

Jn6h, 
0. 

Inch, 
0. 
.0004 

Initial  load. 

Scale  etarte  oft 

After  6  miniitee. 
After  10  minatee. 
Te«t  diaoontiDiied. 

.0008 

_  _  ^♦^  ^  ,   •••••• 

•  «•« •»  ■••••• 

Tooii 

.0026 

.0028 
.0020 
.0020 
.OOtl 
.0021 
.0024 
.0022 
.0023 
.0022 
.0026 
.0027 
.0028 
.0027 
.0030 
.0031 
.0035 
.0036 
.0064 
.0105 
.0)12 
.0155 
.0247 
.0108 
.0076 
.0235 
.0118 
.0042 

.0088 

.0062 

.0108 

.0360 

.1295 

• 
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STEEL  BAIL. 


No.  59. 


Delano  section. 

Weight,  81  pounds  per  yard. 

Height,  5''. 

Marks,  5071. 


I 


Applied 
loads. 


Pounds, 

9,000 

10,000 

20,000 

30.000 

40.000 

50,000 

60,000 

7O,O0O 

80,000 

90,000 

92,030 

94,000 

96,000 

96,000 

100,000 

102.000 

104,000 

106^000 

108,000 

110,000 

112.000 

114.000 

116.000 

118.000 

120.000 

122.000 

124,000 

126,000 

128,000 

180,000 


DefleotloQB. 

Snocetisive 
dotlecUons. 

Deflection 
eeto. 

Inch. 

0. 

.OOM 
.0193 
.0268 
.0381 
.0472 
.0563 
.0655 
.0751 
.0850 
.0873 
.0892 
.0912 
.0940 
.0960 
.0983 
.1008 
.1034 
.1060 
.1089 
.1123 
.1150 
.1184 
.1225 
.1275 
.1870 
.1460  • 
.1607 
.1743 
.1926 

Jneh. 
0. 

Jneh, 
0. 
.0004 

.0007 

.0014 
.00S2 

.0028 
.0019 
.0020 
.0028 
.0020 
.0023 
.0025 
.0020 
.0026 
.0029 
.0034 
.0027 
.0034 
.0041 
.00.50 
.0095 
.0090 
.0147 
.0136 
.0183 

.0040 

.0074 

.0164 

.0603 

"SUmaxkB, 


InitUlkMd. 


Scale  atarta  oft 


Teat  dlaoontinaed. 


STEEL   BAILa 
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STEEL  SAIL. 

No.  60. 

McGlare  section. 

Weight,  82.08  poands  per  yard. 

Height,  5'M8. 

Marks,  5642. 


Applied 
loads. 

• 

Defleotions. 

SuoceMlve 
defleoUoDS. 

Deflection 
sets. 

Remarks. 

Poundt. 

2,^00 

10.000 

20,000 

30.000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

92,000 

94,000 

08,000 

08,000 

100,000 

102,000 

104,000 

108,000 

108,000 

110.000 

112,000 

114,000 

116,000 

118,  UoO 

120,000 

122,000 

124,000 

126,000 

128.  UOO 

130.  UOO 

132,000 

134,000 

136,000 

138.000 

140,000 

Jneh. 

0. 

.0003 
.0190 
.01:82 
.0378 
.0464 
.0549 
.0642 
.0737 
.0833 
.0858 
.0880 
.0900 
.0921 
.0946 
.0976 
.0098 
.1020 
.1048 
.1077 
.1100 
.1138 
.1166 
.1198 
.1240 
.1284 
.1322 
.1870 
.1430 
.1524 
.1640 
.1740 
.1850 
.2010 
.2197 

Jneh, 
0. 

Jneh. 
0. 
.0003 

• 

Initial  load. 

• 

Scale  starts  ofll 

• 

Test  disoontinaed. 

.0006 

.0019 
.0031 

.0026 
.0022 
.0020 
.0021 
.0025 
.0030 
.0022 
.0022 
.0028 
.0029 
.0032 

.0029 
.0027 
.0033 
.0042 
.0044 
.0038 
.0048 
.0060 
.0094 
.0118 
.0100 
.0110 
.0190 
.0167 

.0061 

.0089 

.6i58 

.0343 

.0899 

1 
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HARDNESS  OF  STEEL  RAILS, 


flo 


Trans- 

▼erae 
test 

Mark. 

num- 
ber. 

53 

6116 

M 

5667 

&» 

5117 

66 

5621 

57 

6068 

58 

5662 

69 

5071 

5642 


Location  of  cat. 


Original  aorfiuse  of  head,  one  end 

Original  sarface  of  bead, otber  end. .... 

Original  tarfiioe  of  head,  ono  end 

Original  snrfaoe  of  head,  otber  end 

Original  snrfaoe  of  bead,  one  end 

Original  sorfooe  of  head,  otber  end 

Original  snrfece  of  bead,  one  end 

Original  surfaoe  of  bead,  other  end . . . . . 

Original  sorface  of  bead,  one  end , 

Original  surface  of  bead,  otber  end . . . . . 

Original  snrfaoe  of  bead,  one  end 

Original  sorliMe  of  bead,  otber  end. .... 

Original  surface  of  bead,  one  end 

4"  below  original  surface. .- , 

I"  below  original  surface 

}"  below  original  surface 

Original  surface  of  bead,  otber  end 

\"  below  original  surface «w 

I"  below  original  snrrace , 

t'' below  original  surface 

Original  surface  of  bead, one  end ..w.,.. 

!"  below  original  snrfaoe 
"  l>elow  original  surfaoe 
"  below  original  surface 

Original  surface  of  bead,  otber  end 

V'  below  original  surface C 

\"  *>eIow  original  surface 

I''  below  original  surfaoe 

*  DefeotiTo  cut. 


25.73 

21.17 
S2L64 

26.99 
26.99 

21.64 
2L64 

21.64 
22.39 

21.40 
2L17 

21.17 
25.73 
24.83 
25.13 

21.64 
2f.67 
25.13 
25.43 

26.09 
25.73 
2&13 
25.13 

26.67 
25.18 
24.26 
25.13 


^ 


(0 


c2; 


CM 


BAILWAY   BBAKE-BEAM. 
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BAILWAT  BBAKE-BEAK. 

No.  4290. 


Tbansvebse  Test. 


Weight  of  beam,  inclading  shoe-seat  castings  and  brake-rod  oonnec- 
tion,  82  pounds. 
Beam  sapported  at  ends  on  oak  blocks  resting  against  shoe  castings. 
Loaded  at  the  middle,  pulling  against  brake*rod  connections. 


Applied 
loada. 

BefleotioDA. 

Saoo6MiTe 
deflections. 

Deflection 

MtS.     . 

Remarkfl. 

PovHdt. 

500 

1,000 

2.000 

3,000 

4,000 

5,000 

6^000 

7,000 

8^000 

0,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20.000 

21.000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

80  000 

31,000 

32, 000 

83.000 

34,000 

85.000 

86.000 

37,000 

88,000 

80,000 

40,000 

43,000 

Inch. 

0. 

.0038 
.0098 
.0158 
.0225 
.0310 
.0303 
.0435 
.0502 
.0557 
.0628 
.0681 
.0741 
.0808 
.0880 
.0032 
.1003 
.1040 
.1106 
.1170 
.1280 
.1305 
.1303 
.1453 
.1505 
.1552 
.1625 
.1696 
.1778 
.1858 
.1027 
.2005 
.2065 
.2172 
.2261 
.2383 
.2488 
.2630 
.2800 
.2003 
.8180 

Inch, 
0. 

.0038 
.0060 
.0060 
.0067 
.0085 
.0083 
.0042 
.0067 
.0055 
.0071 
.0053 
.0060 
.0067 
.0072 
.OOS'i 
.0071 
.0046 
.0057 
.0064 
.0060 
.0075 
.0058 
.0000 
.0052 
.0047 
.0073 
.0071 
.0082 
.0080 
.0069 
.0078 
.0060 
.0107 
.0080 
.0122 
.0105 
.0142 
.0170 
.0103 
.0187 

Inch, 
0. 

Initial  load. 

Snapping  aoanda  repeated. 

■ 

_ 
Ultimate  strenfcth. 

.•••••••.fc.. 

.0176 

.0834 

Fractured  the  brake-rod  connection  at  the  bottom  of  the  forked  part 
spanning  the  beam  web. 

H.  Ex.  165 51 
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MISCELLANEOUS  STEEL  SPECIMENS. 
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WROUGHT  IRON  FOR  ^INCH  SIEGE  GUN  CARRIAGE. 


No.  of 
test 

Harkfl. 

DUmetor. 

SeoUonal 
area. 

EImUc  limit. 

TeDsile  streugth. 

Fraotnre. 

ToUl. 

Per  sanare 
incn. 

TotaL 

Per  SQuare 

iDOb. 

2M4 
20eB 

I 
S 

Inch, 
.864 
.5M 

.26 
.15 

Pmmdt. 
7.300 
8.410 

Pounds, 

ao,2oo 

88,040 

Foundt. 
12,910 
18.880 

• 

Poundi. 
51,040 
53.120 

Kibroat. 
Dow 
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MISCELLANEOUS   STEEL   SPECIMENS. 
SPECIMENS  TURNED  DOWN  FBOM  BARS  '^95  SQUARE. 

No.  4653. 

Mark,  1\ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  2'^. 


809 


Applied  loads. 

EloDfcatloD 
per  Inob. 

Saccesslve 

elonntion 

per  Inch. 

FermaneDt 
set. 

• 

Soecessire 

perimineDt 

set 

Kemarks. 

• 

Total. 

Per  douare 
incn. 

• 

Poundt. 
250 
1.250 
2,500 
5,000 
7,600 
10,000 
11,260 
12.500 
13,750 
15,000 
15.500 
18.000 
19,500 
17.000 
17.500 
18,000 
18,500 
10,000 
19,600 
20,000 
20,600 
21.000 
21,600 
22.000 
22,600 
23,000 
23,600 
24.000 
24,500 
85,000 
26.600 
28.000 
28.600 
27.000 
27,600 
28,  COO 
S8,500 
20,000 
20,500 
90,000 
33,140 

Found*. 

1,000 

5,000 

10,000 

20,000 

80.000 

40,000 

45,000 

60,000 

65,000 

80.000 

82.000 

84.000 

88,000 

88,000 

70,000 

72,000 

74.000 

78,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

00,000 

92,000 

04,000 

08,000 

98.000 

100,000 

102,000 

104.000 

106,000 

108,000 

110,000 

112.000 

114.000 

116,000 

118,000 

120,000 

132,680 

0. 

.000100 
.000260 
.000500 
.000850 
.001200 
.001400 
.001660 
.001800 
.001950 
.002000 
.0.12050 
.002100 
.002150 
.002250 
.002350 
.002400 
.002600 
.002560 
.002000 
.002850 
.002800 
.002000 
.002050 
.003000 
.003060 
.008100 
.003150 

.  co:i200 

.003250 
.003400 
.003450 
.0035(H> 
.003550 
.003750 
.003050 
.004050 
.004300 
.004400 
.004860 

Inch. 
0. 

.000100 
.000150 
.000250 
.000850 
.000850 
.000200 
.000160 
.000280 
.000160 
.000050 
.000060 
.000050 
.000050 
.OOOtOO 
.000100 
.000050 
.000100 
.000050 
.000060 
.000060 
.000150 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000150 
.000050 
.000050 
.000050 
.000200 
.000200 
.000100 
.000250 
.OOOlOO 
.000450 

Inch. 
0. 
0. 

Inch, 
0. 

Initial'load. 

BlasitoUmlt 
Tensile  strength. 

m 

Ol 

0. 

• • ■ ^\ m ■■••■• 

0. 

• 

.000050 

.000050 

.000550 

.000500 

General  nummary. 

Tensile  strength  per  square  inch  of  ofielnal  section pounds..  182,680 

ElaAtio  limit  per  square  inch  of  original  section do...  118,000 

Elongation  per  inch  after  rupture loappreoisble 

Elongation  per  inch  understrain  at  elastic  limit inch..    .00440 

Beduction  in  diameter  at  point  of  rupture Inappreciable 

Kednction  in  area  after  rupture,  per  centum  of  original  section Inappreciable 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface flnegraoolar 


n 
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MISCELLANEOUS   STEEL   SPECIMENS. 

No.  4054. 


Marks,  2. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SaoceMive 

elonfcation 

per  ioeh. 

Permanent 
■et. 

Saoceasive 

permanent 

aet. 

fUmarka. 

Total. 

Per  square 
inch. 

Pounds. 

250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
i:i.760 
15,000 
15.500 
16,000 
16.500 
17,000 
17.500 
18,000 
18,500 
10,000 
10,600 
20,000 
20.500 
21.000 
21.500 
22.000 
22.500 
23.000 
23,500 
24.000 
24.500 
25,000 
23,500 
26,000 
26.500 
27.000 
27,500 
42.100 

Pounds. 
1,000 

ft.  000 

10,000 

20,000 

30,000 

40,000 

60,000 

55,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82.0U0 

84,000 

86.000 

88.000 

00.000 

02,000 

04,000 

06,000 

08,000 

100.000 

102,000 

104,000 

106,000 

108,000 

110,000 

168,400 

Inch, 
0. 

.000100 
.000350 
.000600 
.000050 
.001300 
.001600 
001800 
.001060 
.062000 
.00*2050 
.002100 
.002150 
.002300 
.002360 
.003400 
.002500 
.0O25.'>0 
.002600 
.002650 
.002760 
.002850 
.002000 
.002050 
.003000 
.003050 
.003100 
.003200 
.003350 
.003350 
.003400 
.003450 
.003600 
.004000 

Inch. 
0. 

.000100 
.000250 
.000250 
.000350 
.000350 
.000300 
.00(1200 
.000160 
.OOOOaO 
.000050 
.000050 
.000050 
.OOOiro 
.000050 
.000050 
.000100 
.000050 
.000050 
.000050 
.000100 
.000100 
'    .000050 
.000050 
.0U0050 
.000050 
.000050 
.000100 
.000150 
0. 

.000050 
.000050 
.000150 
.001300 

.     Inch. 
0. 
0. 

Inch. 
0. 

Initlalload. 

Klaatio  limit. 
Tensile  atrength. 

0. 

•  ^ 

.000050 

.000050 

.001350 

.001200 

Gm^al  tummary. 

Tensile  atrengtli  per  aqnaie  inch  of  original  section poooda..  168,460 

KliiHiiclimltper  saoareinob  of  original aeotion do  ..  106^000 

KliiiiKHtiun  per  inch  after  ruptare inch..       .640 

KluD^alion  per  inch  nnder  strain  at  elastic  limit do...  .OiiOlO 

Keiluction  in  diameter  at  point  of  rupture .do...       .014 

Bedartionin  area  after  rupture,  per  oentum  of  original  section « 6.6 

Position  of  rupture ".70fromnaek 

Character  of  broken  anrflMe • graniiilaK^  flaky 


STEEL  SPECIMENS 


FROM 


MIDVALE   STEEL   COMPANY 


Tests  for  comparison  of  testing  machines. 


811 


-< 
>■ 


MISCELLAKEOUS   STEEL   SPECIMENS. 
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No.  3918. 


Marks,  MDVSTND. 
Diameter,  ".504. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


__ 

Applied  loads. 

EliHBKation 
per Inch. 

SucoeaaiTe 

eloQsatloii 

per  inch. 

Perman  ent 

aet. 

Saooeaalve 

peimanent 

set. 

Remarks. 

Total. 

Peraqnare 
inch. 

Pounds. 

250 

1,250 

2,500 

3^750 

5,000 

8,250 

7,500 

8,750 

10,000 

11,250 

12,600 

Pounds. 
1,0U0 
5.000 
10,000 
16,000 
20,000 
25.000 
80,000 
86^000 
40,000 
45,000 
60,000 

Insh. 
0. 

.000125 
.000300 
.000125 
.000550 
.000700 
.000600 
.001075 
.001225 
.001400 
.001575 

0. 

.000126 
.000175 
.000125 
.000125 
.000150 
.000200 
.  000175 
.000150 
.000175 
.000176 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

No.  3919. 


Marks,  MDVSTND. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


AppUadloada. 

flongation 
per  inch. 

Saooeaaiye 

elongation 

per  inch. 

Permanent 
aet 

Sncoeaaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  M  uare 
incn. 

Pounds. 

260 

1.2S0 

2.500 

8,750 

6,000 

8,250 

7,600 

8,758 

10,000 

11,26C 

12,600 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
46^000 
68,000 

Inch, 
0. 

.000126 
.000276 
.000400 
.000550 
.000876 
.000876 
.001026 
.001200 
.001376 
.001550 

Inch. 
0. 

.000126 
.800150 
.000125 
.000150 
.000126 
.0OOL>00 
.000150 
.000175 
.000176 
.000175 

Inch. 
0. 
0. 

Jneh. 
0. 

Initial  Wad. 

0. 
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MIBCELLANEOUS   STEEL   SPECIMENS. 

ISo.  3920. 


Marks,  M  D  V  8  T  N  D. 
Diameter,  ''.564. 
Sectional  area.  .25  square  inch. 
Gauged  leugta,  S". 


Applied  loads. 

Eionsatloii 
per  inch. 

8uce«fl>iT6 

elonjration 

porlnoh. 

Pennraeafe 

ML 

BacocMiTa 
parmaaent 

•ei. 

* 

TotaL 

■ 

Fertauan 
inch. 

Pounda, 
250 
1,250 
8,500 

8,750 

5,000 

6,260 

7,500 

8,750 

10,000 

11,250 

12,500 

Pound$. 
1,000 
6^000 
10,000 
10^000 
20.000 
25,000 
30,000 
85.000 
40,000 
45,000 
60,000 

Inch, 
0. 

.000100 
.000233 
.000433 
.0U0600 
.  000767 
.000933 
.001100 
.001267 
.001433 
.001600 

Jneh. 
0. 

.000100 
.000138 
.000200 
.000167 
.000167 
.000166 
.000167 
.0(10167 
.000166 
.000167 

Jneh. 
0. 
0. 

Inek, 
0. 

Initial  load. 

0. 

No.  3921. 


Marks,  M  D  V  S  T  N  D. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  ioads. 

Klonsation 
per  Inch. 

SncceMive 

eloDfcatiOQ 

per  inch. 

Permanent 
set. 

Sncoeerive 

pctrmanent 

set. 

• 

BemMka. 

Total. 

Per  taiiare 
inoD. 

Pound*. 

250 

1.250 

2,500 

3,760 

5,000 

6,250 

7,600 

8.750 

10,000 

11,250 

12,500 

JPpiindf. 
1,000 
5,000 
10,000 
15,000 
20.000 
26.000 
80,000 
35,000 
40.000 
45.000 
50,000 

Jneh. 
0. 

.000100 
.000267 
.  0U0433 
.000600 
.000767 
.000933 
.001100 
.001267 
.001488 
.001600 

JneK 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.OOOlOd 
.000167 
.000167 
.000166 
.000167 

Jneh. 
0. 
0. 

0. 

Initial  l4Md. 

, 

0. 

'    STEEL  SPECIMENS 


TAKEN  FROM 


THREE  BARS  OF  STEEL  FURNISHED  BY  THE  BETHLEHEM 
IRON  COMPANY,  SOUTH  BETHLEHEM,  PA. 

AlteroAte  specimens  tested  at  South  Bethlehem,  Pa. 
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No.  3944. 

Marks,  ^ij» 

Diameters:  End, ''.5054;  middle,  ^5046 ;  end, ''.5052. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Ap^ied  loads. 


Total. 


Poundt. 
200 
1,000 
2.000 
8,000 
4,000 
5,000 
«.000 
6,200 
e,400 
6,600 
6,S00 
7.000 
7.200 
7,400 
7,600 
7,800 
8,000 
8^200 
8,400 
8,600 
8,800 

9,000 

9,200 
9.400 
9,6i)0 
10,000 
10,400 
10,800 
11,200 
11.600 
12,000 
12,400 
12,800 
13.200 
13,000 
14,000 
14,400 
14.800 
15,200 
15,600 
16,000 
16,890 
13,680 


Per  Maare 
incn. 


Poundi. 
1,000 
5,000 
10,000 
15.000 
20,000 
26,000 
30,000 
81,000 
82,000 
38.000 
84,000 
35,000 
36,000 
87,000 
88.000 
80,0U0 
40,01)0 
41,000 
42,000 
43,000 
44,000 

45^000 

40,000 
47,000 
48,000 
60.000 
62,000 
54.000 
66,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
6],  850 


I 


Klonsation 
perlooh. 


Inch, 
0. 

.000100 
.000260 
.000450 
.000600 
.000750 
.000950 
.001000 
.001050 
.001100 
.001100 
.001150 
.001200 
.001250 
.001300 
.0C1350 
.001350 
.001400 
.001450 
.001450 
.001500 
.001600 
.002?50 
.012750 
.012350 
.014400 
.016450 
.OlSOoO 
.021250 
.023050 
.027150 
.030500 
.033U00 
.038150 
.041050 
.047350 
.  0551U0 
.0575 
.0700 
.0800 
.1000 
.1200 
.1950 


Sooceasive 

elongation 

per  inch. 


IwA. 

0. 

.000100 
.000160 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.000050 

0. 

.000050 
.000056 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 

0. 
.000050 
.000100 
. 01U750 
.000400 
.000600 
.001050 
.001050 
.002500 
.  002300 
.OU2700 
.003200 
.003350 
.003400 
.004250 
.003800 
.005400 
.  007750 
.0024 
.0125 
.  0100 
.0200 
.0200 
.0750 


Permanent 
set. 


Inek, 

0. 

0. 


0. 


0. 


0. 


Cucoessive 

permanent 

set. 


Inch, 
0. 


Kemorks. 


Initial  load. 


Elastio  limit. 


Tennilo  atrenf^th. 
At  lime  of  ruptare. 


General  summary. 

Tensile  atrength  per  aqnare  inch  of  original  aection pounda . .    f^l,  960 

Slastlc  limitper  eauare  inch  of  origiual  aection du...    45.000 

Elongation  per  inch  after  niptni-e ioch..      .3050 

Slo6Katlon  per  inch  nnderatrain  at  elaatic  limit do...  .OOiroo 

Redaction  in  diameter  at  point  of  rupture do. . .        .  145 

Reduction  in  area  after  rapture,  per  centau:  of  origiual  aection .        40. 1 

Poaition  of  rapture 1".15  from  r.ork 

Character  of  broken  aurface flui'  siUv 

Elongation  of  inch  aectiona ".41*,  ".10 

H.  Ex.  165 ^52 


^ 
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1 

»     ■    r 

f'.i 


I 


No.  3845. 

Marks,  ^^» 

Diametf^ra:  End, ''.6047;  middle,  ".5046 ;  end,  ".6051. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2". 


Applied  loftda. 

EionfcatioD 
per  iuch. 

Saeoemfve 

elongation 

per  inch. 

Permanent 
aec. 

SnceeeaiTe 

permanent 

set. 

Bemarka. 

Total. 

Peraqnare 
inch. 

Foundt, 

200 

1,000 

2,000 

S,000 

4,0u0 

6,000 

6.000 

7.000 

8,000 

8,200 

8.400 

8,600 

8.h00 

0.000 

9,200 

0.400 

0,600 

10.^000 

10.400 

10,iHH) 

11. 200 

11.600 

12.000 

12, 400 

12,800 

18,200 

13,6«4) 

14.000 

14,400 

14.X00 

16.  200 

15.600 

16.000 

16, 400 

16.420 

13.800 

Pountls. 
1,000 
6.000 
10.000 
16.000 
20,  (KX) 
25,000 
30.000 
86,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46.000 
47,000 
48.«KK) 
60,000 
62  000 
64,000 
66.000 
68.000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82.0IK) 
82,100 

Ineh* 
0. 

.000100 
.000250 
.0<N)4jO 
.000650 
.0001^)0 
.001000 
.001160 
.001300 
.0013*0 
.001350 
.001400 
.001460 
.001600 
.001500 
.013750 
.014050 
.016750 
.01K050 
.020250 
.0-"-'HOO 
.025.150 
.028050 
.OSIo'iO 
.035000 
.089150 
.044150 
.040.'50 
.057000 
.0600 
.0700 
.0^60 
.1050 
.1600 

Ineh. 

0. 

.000100 
.000150 
.000200 
.000200 
.OOOI'iO 
.000200 
.000150 
.000150 

0. 

.000060 
.000060 
.000050 
.000060 

0. 

.012250 
.000300 
.001700 
.002300 
.002200 
.002550 
.002550 
.00-2700 
.003600 
.003650 
.004150 
.005(KM) 
.005100 
.007750 
.0030 
.0100 
.0150 
.0200 
.0460 

Ineh. 
0. 
0. 

Ineh. 
0. 

IniUal  load. 

0. 

0. 

0. 

Blastio  limit 

Tennile  atreneth. 
At  time  of  fraotare. 

General  eummary. 


Tensile  strength  per  aqnare  inch  of  orifftnaiaectlon ponnda..    82,100 

ElaHtic  limit  per  Manare  inch  of  original  aeution do...    46.000 

Shtngatiun  per  Inch  afct^r  rupture -w inch..      .31100 

Elongation  per  inch  under  strain  at  elasticlimit do...  .061500 

Btsdubtion  in  diameter  at  point  of  rupture  do...       .145 

Re«inotion  in  area  after  i  npture,  peroentnm  of  original  aeotion 49.1 

Position  nf  rupture at  middle  of  stem 

Characl  fr  of  broken  9nrfaoe fine  silky 

Elongation  of  inch  sectiuna ".29*,  ".81* 
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No.  3946. 
Marks,  ^jj' 

Diameters:  End, ''.5G54 ;  middle,  ".5645 ;  end,  ".5654. 
Sectional  area,  .25  square  iucb. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Povndt. 

250 

1,250 

2.500 

3,750 

6.000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 
12.000 
12.250 
12,500 
13,000 
13.500 
HOOu 
14,500 
16,000 
15,500 
16,000 
16.500 
17,000 
17.500 
16,000 
18,500 
10,000 
19,500 
20,000 
20,400 
16^700 


Per  square 
incli. 


Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
SO,  000 
35,00(< 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 

46,000| 

47,000 
48,  OOJ 
40.000 
50,000 
52. 000 
51,000 
56,000 
58»000 
60,0<H) 
62.000 
61.000 
06,000 
68,000 
70,000 
72,000 
74,0u0 
76,000 
78,000 
80,000 
81,600 


EloD^ntioii 
per  inch. 


Inch. 
0. 

.000167 
.  000333 
.000533 
.OOOTuO 
.000833 
.001067 
.001267 
.OOUOO 
.001433 
.001407 
.001500 
.001533 
.001567 
.001633 
.014333 
.014500 
.014L00 
.015000 
.016333 
.018833 
.020833 
.023400 
. 026167 
. 0203 13 
.033000 
.036500 
.040067 
.016667 
.0533 
.0600 
.0667 
.0733 
.0033 
.1133 
.1000 


Siiccejwivo 

oloii^CHiiou 

per luch. 


Permanent 
set. 


Succensfre 

permanent 

set. 


Remarks. 


Inch. 
000167 

Inch. 
0. 
0. 

Inch. 
0. 

001)166 

-  - 

0OO2OO 
000167 
000133 

00u>.£3t 
000200 

\\\\\\  '.'.'.,,   '..."".V. 

0. 





............ 

000133 
000033 

".660O67 

.000007 

000034 

0 

00J033 

000033 

1 

0(100:14 

» 

000066 

012700 

^  ^   1 

000167 

000100 

000400 

;;;::::;::;:  ::::: i 

001333 

::  .1 

002500 

002000 



002.'i67 

002707 

003166 

003667 

j 

Oi»3'>00 

003567 

OOCOOO 

000633 

'.'..WW 

0067 

0067 

0066 

0200 

1 

0200 

!!.!.!!'  .  ..!.... 

0767 

'  i 

^    _     1 

::::::::::i:::::::::::: 

Initial  load. 


EliMtic  limit 


Tennilo  strength. 
At  time  of  fractnre. 


General  summary. 

TflDsUe streofctb  per  sqnare  inch  of  orij^nnal  section pounds..    81,600 

Siaadc  limit  per  square  Incb  of  orif^inal  sevtlou do...    46.000 

JSIonjcation  per  inon  aftfr  rupture inch..      •2667 

Elonitation  per  inch  under  strain  at  elastic  limit do...  .001633 

Iledaction  in  diameter  at  point  of  mpture do...       .184 

Iteductlon  in  area  after  rupture,  per  centum  of  original  section 54.6 

Position  of  rupture at  middle  of  stem 

Character  of  Ixroken  surface flne  silky 

iSiongationofinchsecuons ".16,".46*,'M8 


»  —  JT.    -J--^ 
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MISCELLANEOUS   STEEL   SPECIMENS. 


ISo.  3947. 

Marks  ^t^* 

Diameters :  End,  ^'.5642 ;  middle,  ''.5642 ;  end,  ''.5643. 

Sectional  area,  .25  square  inch. 

Gauged  length;  3''. 


Applied  loads. 


Total.    JP«f  •«!"*" 


Pound*. 

250 

1. 250 

2,500 

8,750 

5.000 

8,250 

7.500 

8,750 

10,000 

10.250 

10.500 

10,  750 
11,^)00 
11,250 
11.500 

11,  7.'M» 

12,  000 
12.500 
13.000 

13,  5U0 

14,  00(5 
U,  5(>0 

15,  OdO 
15.500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,5(K) 
10,  UOQ 
19,500 
20,000 
20.  500 
20.510 
17, 200 


Foundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
»Q,000 
35,000 
40,  000 
41.000 
42,000 
43.000 
44.000 
45,000 

46,  OUO 

47,  jOO 
48,000 
50,000 
5.',  000 
51.000 
56,000 
58.000 
60,000 
62,000 
61,000 
60.000 
68,000 
70,000 
72.  (lOO 
74.000 
76,  OUO 
78,  too 
8U.  000 
8i,  OtO 
82,  OiO 


Elonftatlon 
per  inch. 


Inch. 
0. 

.000133 
.000333 
.000:i33 
.  00U700 
.000867 
.001067 
.  001267 
.  001467 
.001500 
.OOl.'iS:! 
.O01.'>67 
.001000 
.010^(33 
.012667 
.013133 
.013967 
.016333 
.018267 
.  020506 
. 023267 
. 0^6567 
.  028800 
. 031733 
.  0362:13 
.  040600 
.0433 
.0600 
.0567 
.  06.ri 
.0733 
.  0900 
.1007 
.1000 


8aco6«aive 

elonfcation 

per  iucb. 


Inch. 
0. 

.000133 
.000200 
.000200 
.000167 
.000167 
.000200 
. 000200 
.  000200 
.  OOOO.'tS 
.  0000:53 
.000034 
.000033 
.009J33 
.001834 
.000166 
.000834 
.002366 
.001034 
. 002233 
. 002767 
.  0(»2300 
.003233 
.  002033 
.  004500 
.004  567 
.0027 
.0067 
.0067 
.00G4> 
.0100 
.0167 
.0167 
.0533 


Permanent 
set. 


Inch, 


Saceeasive 

pertoMient 

set. 


0. 
0. 


.000083 


.000033 


Inch. 


0. 


.000033 


0. 


Initial  load. 


Elastio  limit. 


Tensile  atrenjnb. 
At  time  of  fractarsb 


General  8uinmary, 

Tensile  strenfcth  per  sq aare  inch  of  original  section poonda . .    81,  (M0 

Elastio  limit  per  square  inch  of  urii;inal  section do...    44, MO 

Elongation  por  incfi  after  rupture  inch..     .SilT 

Kluusaiion  per  iucb  under  strain  at  elastio  limit ....do...  .OOIMI 

KeduclioD  in  diamett-r  at  point  of  rupture do...       .174 

It^uctioD  iu  area  atter  rupture,  per  centum  of  oi  i;;lnal  section 512 

l*osition  of  ruptuie    1".65  from  seek 

Character  of  broken  surface flneailkr 

ElongaUon  of  incli  sections ".19,  ".47*,M7 
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:So.  3948. 

Marks,  ^^* 

Diameters:  End, ''.5047;  middle,  ".5048;  end,  ".5051. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  IfMds. 

Eloo  Ration 
por  inch. 

SnccesAlve 

eloDf^ation 

per  inch. 

Permanent 
aet. 

SaccessiTo 

permaueut 

set. 

Remarka. 

Total. 

Per  square 
inon. 

Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,600 

12.000 

12,400 

12,800 

13,200 

18,600 

14,000 

14.400 

14,800 

15.200 

15,600 

16^000 

16^400 

16. 800 

17,200 

17.880 

13,500 

Poundt. 
1.000 
5.000 
10,000 
15^000 
20.000 
25.000 
80,000 
35.000 
40,000 
45,000 
60.000 
51,000 
62,000 
53,000 
64,000 
55.000 
56.000 
58.000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72,000 
74,000 
70,000 
78.000 
80.000 
82,  COO 
84,000 
86,000 
89,150 

0. 

.000100 
.000300 
.000450 
.0C0650 
.000850 
;  001050 
.001250 
.001400 
.001500 
.001650 
.001700 
.  001750 
.001800 
.001800 
.007900 
.008750 
.011000 
.012950 
.015000 
.017500 
.020000 
.022600 
.025400 
.0286M> 
.032000 
.035250 
.040150 
.047900 
.0525 
.0600 
.0850 

Inetu 

0. 

.000100 
.  000200 
.000150 
.0OU200 
.000200 
.000200 
.0«}200 
.000150 
.000100 
.000150 
.000050 
.000050 
.000050 

0. 
.006100 
.000850 
.002250 
.001950 
. C02050 
.002500 
.  002oO0 
.002000 
.002800 
.003250 
.003350 
.003250 
.004900 
.007750 
.0046 
.0075 
.0250 

huh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elaatio  limit 

• 

Tensile  strenfrth. 
Attimeof  fractore. 

0. 

.000050 

.000050 



General  summary. 

Tensile atreoifth  per  aquare  inch  of  orieinal  section ponnds..    89,150 

SlaatlclimitperaquareiDch  of  original  section do...    54,000 

Elongation  per  inco  after  rapture inch..       .285 

Elongation  per  inch  nnder  strain  at  elaatio  limit do...  .001800 

Bednction  in  diameter  at  point  of  raptore do...       .  185 

Bednctioo  in  area  after  rapture,  per  oentum  of  original  section 59. 8 

Position  of  rupture •w at  middle  of  stem 

Character  ot  broken  surface fine  silky 

Xloncatlonofinehseotions ".27*,  ".30* 
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No.  3949. 

Marks,  ^lJ» 

Diameters:  End,  ".5055;  middle,  ".5049;  end,  ".5054. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


iil! 


L 

F 


ill 


r..  ti 

i-  .(I 

'  'i 

i  i! 


-,1 


Applied  IrMtdt. 


Tout 


Pounds. 
200 
1,000 
2,000 
8,000 
4.000 
5,000 
8.0C0 
7,000 
8.000 
0,000 
9.200 
0,400 

9,eoo 

0,800 
10,000 
10.200 
10.400 
10.600 
10,800 
11,200 
11.600 
12,000 
12.400 
12,800 

13.  200 
l.%  600 

14.  000 
14,400 
14,800 

15.  200 
15,600 
16,000 
16.400 
16,800 
17,200 
17.600 
17,720 
13,700 


Per  eqnare 
lucli. 


Pound*. 
1.C0O 
5,000 
10,000 
15,000 
20.000 
25,000 
3(\000 
35, 000 
40.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
53,000 
54,000 
56,000 
58.000 
60,000 
6*J,  000 
04,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
f2,000 
84,000 
86.000 
88,000 
83,600 


RloDfEttlOD 

per  inch. 


Inch. 
0. 

.000100 
. 000250 
.0l>0i50 
.000t<00 
.W-Oi^ 
.  0UU950 
.001100 
.001300 
.00U50 
.001450 
.  OU1500 
.001550 
.001550 
.001600 
.c 01050 
.  001700 
.  004650 
.  0074(10 
.  009<  50 
.011.=>00 

.oia.'kio 
.oi.^oo 

.018250 
. 020700 
.  023200 
. 025750 
. 028650 
.032800 
.  0a6750 
.041350 
.040100 
.0550 
.  0625 
.  OBi^O 
.1100 
.1650 


Siiccesffive 

elonjEation 

per  inch. 


Inch. 

0. 
.000100 
.000150 
.0«K)iJO 
.000160 
.000200 
.1)00150 
.OOOlfiO 
.  000200 
.000150 

0. 
.000050 
.000030 

0. 
.0(0050 
.0(:0050 
.  01  005(1 

.  002n:i0 

.  O(H^750 
.001650 
. 002)50 
. 002000 
.002100 
.  0(  2(M>0 
. 0n2450 
.002500 
.  002ii60 
.  002SK)0 
.0.>4150 
.  WHObO 
.004  00 
. 007750 
.  0050 
.0075 
.0226 
.  0250 
.0550 


Pennanent 
set. 


/n<A. 


0. 


Sncceeeive 

perinaQent 

set. 


Reniarks. 


Inch. 


0. 


1 

0. 

, 

•"""• \"' •* 

.000090  1   .000050 

1 :'" 

1 

1 

0.        —  OOOOJO 

1 

.....  ...... 1.. .......... 

1 

t   - 

i  

' 

1        ^ 

Initial  load. 


Elaatio  limit 


Tenfille  atrenictb. 
A '.  t  iiiie  of  fractare. 


Geiieral  summary. 

Tensile  streof^tb  per  square  inoh  of  oririnal  section ponoda..    88, 600 

Elasticliiniiper  smiare  inch  of  ortKiDalsoctioa do...    52,000 

Elongation  per  iucti  after  r'lpture iuch..      .2M0 

Elongation  per  incb  under  strain  at  elastic  limit do...  .001700 

Keduction  in  diameter  at  point  of  rupture do...       .175 

Reduction  in  area  alter  rupture,  per  centum  of  original  section 57.2 

Position  of  rupture V .20  from  neck 

Character  of  broken  surface .fine  silky 

Elongation  of  inoh  sections ".3S,*  ".21 
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No.  3960. 

Marbs,  ^jj« 

Diameters:  End, ''.5642;  middle,  ".6643;  end, ''.6643. 

Sectional  area,  .26  sqaare  inch. 

Gauged  length,  3". 


Applied  loadA. 

Eloitfrniion 
per  inch. 

SaccemlT6 

Permanent 

Mt. 

SaccoMiTe 

permanent 

set. 

Remarks. 

Total. 

Per  nonare 
ioca. 

eloD^atloD 
per  inch. 

Ponnds. 

250 

1.250 

2,500 

a,  750 

5.000 

6.250 

7,500 

8.750 

10.000 

11.^50 

11.500 

11.750 

12.000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

14,000 

14.500 

15,<HK) 

lfi.S00 

16.000 

16.500 

17.000 

17.600 

IS, 000 

18,^00 

19.000 

lfr.500 

20,000 

20.500 

21,000 

21,500 

22.000 

2^,890 

16^900 

Poundt. 
1.000 
5.000 
10.000 
1.5.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45.000 
46.000 
47. 000 
48,000 
49.000 
60,000 
51.000 
52.000 
63,000 
54,000 
56,000 
58.000 
60.000 
62.000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
82.000 
84.000 
86.000 
88.000 
80,280 

0. 

.000167 

.  0t>0307 

.000.%33 

.000733 

.000900 

.001067 

.001233 

.001433 

.001633 

.  001633 

.00  607 

.001700 

.001733 

.001767 

.001800 

.001867 

.002000 

.006:{33 

.OO80OO 

.010500 

.01  .'333 

.  014600 

.016013 

.019200 

.021733 

.024500 

.  027100 

.030667 

.034600 

.038667 

.04167 

.0500 

.0600 

.0667 

.0867 

.1388 

Inch. 

0. 

.000167 
.0(K>200 
.000166 
.000200 
.000167 
. 000167 
.OO0I66 
.000200 
.000200 

0. 
.000034 
.000033 
.000033 
.000034 
.000033 
. 000067 
.000733 
.  003733 
.002167 
.  Oo-iOiH) 
.001838 
.002267 
.  002333 
.002267 
.  002538 
.  002767 
.  OO'iOOO 
.003567 
.  00:t8:)3 
.004167 
.00:t003 
.00833 
.0100 
.0067 
.0200 
.0466 

Inch. 
0. 
0. 

Inch. 

Initial  load. 
Blaatlc  Umii 

• 

Tensile  strength. 
At  time  of  fracture. 

.000033 

.  .000083 

.000100 

.000067 

General  Bummary. 

Tensile  strength  per  square  ineh  of  original  section pounds..    80,280 

Blastic  limit  per  square  inch  of  original  section do...    52.000 

Elongation  per  inch  after  rupture inoh..      .2400 

Rloiigation  perinch  under  strain  at  elastic  limit do...  .001867 

Reduction  io  diameter  at  point  of  rupture do...       .204 

Reduction  In  area  after  rapture,  per  centum  of  original  section 50.8 

Position  of  rupture    l".26fW)m  neck 

Character  of  broken  surface fine  silky 

Blongation  of  inoh  Motions '^20*,  ".30*.  ".13 


V 


i 
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^o.  8951. 

Marks,  ^xj* 

Diameters :  End,  '^5643 ;  middle,  ".5642 ;  end,  '^5642« 

Sectional  area,  .25  square  inch. 

Oaaged  length,  Z". 


Applied  loads. 

Eloneatlon 
per  moh. 

SaooesAiTo 

elonxatioD 

per  inch. 

Pennftaent 

•et. 

SaooeMive 

permaoent 

set. 

Semarlu. 

ToUL 

Persquftre 
inoh. 

Founds. 

350 

1,250 

8,600 

8,760 

6,000 

6.250 

7,600 

8,750 

10,000 

11,250 

11.500 

11,760 

12,000 

12,250 

12.600 

12,760 

13.000 

13.260 

13,600 

14,000 

14,500 

15,000 

15»500 

16.000 

16.500 

17,000 

17,500 

18.000 

18,600 

19,000 

19.500 

20,000 

90.500 

31,000 

31.500 

22,000 

22,220 

17.800 

FwoMd; 
1,000 
6.000 
10,000 
15,000 
30,000 
25.000 
80,000 
85,000 
40,000 
46,000 
46.000 
47.000 
48.000 
49.000 
60.000 
61.000 
62.000 
63.000 
64.000 
56,000 
68.000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74,000 
76^000 
78,000 
80.000 
82,000 
84,000 
80,000 
88,000 
88,880 

/ncA. 
0. 

.800100 
.000333 
.000500 
.000700 
.000933 
.001167 
.001338 
.001500 
.001667 
.001700 
.001700 
.001133 
.001767 
.001800 
.001833 
.002000 
.003333 
.006667 
.009000 
.010567 
.C12738 
.014667 
.016800 
.010167 
.021667 
.024300 
.027500 
.030733 
.034500 
.038667 
.0433 
.0500 
.0567 
.0667 
.0900 
.1288 

Inch. 

0. 

.000100 
.000238 
.000167 
.000200 
.000238 
.000234 
.000166 
.000167 
.000167 
.000038 

0. 
.000033 
.000034 
.000033 
.000033 
.000167 
.001883 
.003334 
.002333 
.001667 
.002166 
.001934 
.002233 
.  002267 
.002400 
.002733 
.003200 
.003233 
.008767 
.004167 
.004633 
.0067 
.0067 
.0100 
.0233 
.0338 

Inch, 
0. 
0. 

0. 

Initial  1«mL 
Elaatiellmik 

TenaUe  atrengtli. 
At  time  of  fnetara. 

.000038 

.000038 

.000100 

.000067 

General  eummarji. 

Tensile  streoKtli  per  aqnare  inoh  of  original  aeotion ponnda..    88;888 

Blaatio  limit  per  aqnareineh  of  original  section do...    51,000 

Elongation  per  inch  after  mptare inch..      .3467 

Elongation  per  inch  ander  strain  at  elastic  limit t do...  .001898 

Rednotion  in  diameter  at  point  of  mptare do...       .204 

Reduction  in  area  after  mptnre,  per  centum  of  original  section.. 80.8 

Position  of  rupture ....l".46fhnBBeek 

Character  of  broken  sarftce • fine  silky 

Elongation  of  inoh  seotfons 'MS,".4r,"Ji 
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No.  3952. 
Marks,  ^^^* 

Diameters:  End,  '^5500•,  middle,  ".5496;  .2  ivcb  from  end,  "5500. 
Sectional  area,  .237  square  iiicb. 
Gauged  lengthy  4". 


Applied  loads. 

Elonfsaiiou 
per  inch. 

* 

Snccewivr 

eloncatiuii 

poriDch. 

Perroaucut 
Bet. 

Successive 

Kemarks. 

Total. 

Per  sqnan 
inch. 

pei'inoueDt 
set 

PoundM. 

237 

1,185 

2.H70 

3,556 

4,740 

6.925 

7,110 

8,295 

9.480 

10,665 

10,902 

11,139 

11,376 

11,613 

11.  &M) 

12.087 

12, 824 

12,661 

12.798 

18.272 

13. 746 

14, 220 

14,694 

15.168 

15,642 

16,116 

16,590 

17,064 

17.538 

18,012 

18.486 

18.060 

19, 434 

19,908 

20,382 

20,856 

20,910 

16^100 

Poundg, 
1,000 
5,000 
10.000 
16.000 
20,000 
25,000 
30,000 
86.000 
40,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
51.000 
52.000 
63,000 
54,000 
56,000 
58.000 
60,000 
02,000 
64.000 
66,000 
68,000 
70.000 
72,  OuO 
74,000 
76,000 
78,000 
80.000 
82,000 
81,000 
86.000 
88.000 
88,230 

Inch, 
0. 

.000175 
.000376 
.OOU525 
.000075 
.O00R76 
.001050 
.001200 
.001350 
.001560 
.001575 
.001625 
.001050 
.001700 
. 001725 
.001776 
.  0018:25 
.002876 
. 007675 
.000500 
.011125 
.013475 
.016750 
.  018125 
.019000 
.023000 
.023625 
.026375 
.031875 
.0350 
.0425 
.OCOO 
.  0.>75 
.005J 
.0775 
.1050 
.1250 

Inch. 
0. 

.000175 
.000200 
.000160 
.OOOIJO 
.000200 
.000175 
.000150 
.000150 
.000200 
.  0000-J5 
. 000050 
. 000025 

.  ooooi'iO 

. 000025 

.  000050 

.000050 

.001050 

.  0U4800 

.  001825 

.001625 

.002350 

.  (K)2275 

.  002;i76 

.001775 

.003100 

.  000625 

.002750 

.005500 

.004125 

.0075 

.0075 

.0075 

.0075 

.0125 

.6275 

.0200 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  luatL 

0. 

0. 

"•**••  •••••• , -  --- 

1 

*"""*•"*•***!**"*""'*"**" 

^ 

I 

Klastic  limit. 

: 

i 

. 

Tennile  strcnfri  h. 
Ai  tiuio  of  l'ia<  lure. 

•                 1   •          .  • 

, 

. 

1 

*•*"****•""   ,•••••••••••■ 

1 

;";;: C'.'.'.'.,v.',. 

\ 

General  summary. 

Tensile  strenjcth  per  square  inch  of  orisina]  section poiin(U . .    88, 230 

Elastic  limit  per  sQiiare  inch  of  original  section do..    52.000 

Elongation  per  iuca  after  rupture iiitrh . .      .  2S0O 

Slonsation  per  inch  under  strain  at  elastic  limit do  ..  .00l8i'5 

Redaction  in  diametcrat  point  of  rupture do...        .IW 

Keduction  in  area  after  rupture,  per  centum  of  original  section 50. 4 

Position  efrnptHro    2  '.40  from  nock 

Cbaractcrof  broken  surfkoe tine  silliy 

Elongation  of  inch  sectionB ".13,  ".37*,  ".30,  ".12 


\ 


' 


1 

I 


l   i 


J 


4   * 

id. 

*  i 

*  * 

i 


I,- 


\ 


r^ 
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MISCELLANEOUS  STEEL  SPECIMENS. 


No.  3963. 

Marks,  ^l^« 

Diameters':  Bad/' 5505;  iiiidd1e/'.5490 ;  end,  ^'.5510,  tai>er8  rapidly. 
Sectional  area,  .237  square  inch. 
Ganged  length,  if'. 


Applied  loads. 

Blonffation 
perlnoh. 

Sace4>miTe 

eluu^atioQ 

per  inch. 

Permanent 
set. 

SacceMiTe 

permanent 

•et. 

Semarka. 

TotaL 

Per  saaare 
inch. 

Pounds. 

237 

1.185 

2.370 

3,555 

4  740 

5,025 

7,110 

8.205 

0,4«<0 

10, 665 

10,902 

11, '39 

11,376 

11,613 

11.8.0 

12, 087 

12.  324 
12.561 
12,708 
13. 035 
13.272 

13.  746 
14, 220 
14.604 
15,168 
15.642 
16.  116 
16,  590 

17.  om 

17.538 
18.  012 
18.4^ 
18  Si60 
19.434 
10.  91*8 
20,  382 
20.K56 
21.330 
16,200 

Pounds 
1,000 
5,000 
10.000 
15,000 
20.000 
25.000 
30.000 
35.000 
40,000 
i^S.OOO 
46.000 
47.000 
48,000 
40.000 
60.000 
51,000 
52. 0^)0 
6:{.000 
54,000 
55,000 
56,000 
58,000 
60,000 
62.000 
64.000 
06.000 
68,000 
70.000 
72.000 
74.000 
76.000 
78.000 
80.000 
8.*,  000 
84,000 
86,000 
88,000 
90,000 

Jneh, 
0. 

.000125 
.000325 
.000500 
.000675 
.000825 
.001000 
.0i»1175 
.  001:{25 
.0015(K) 
. 0O1550 
.001575 
.001625 
.001650 
.001675 
.001725 
.001750 
.001775 
.OOlH-25 
.003250 
.0074^0 
.008MK) 
.011250 
.013450 
.Oi:.700 
.017500 
.020175 
.0-23(K)0 
.026100 
.028625 
.03125 
.03750 
.  04375 
.0500 
.0550 
.0650 
.0«00 
.1300 

Inch, 
0. 

.000125 
.000200 
.000175 
.000175 
.000150 
.000175 
.  000 • 75 
.000150 
.000175 
.000050 
.000025 
.000050 
.  000025 
.0lK)025 
.O.K)0.\0 
.000025 
.000025 
.000050 
.001425 
.004:00 
.001350 
.002450 
.00  .'200 
.  002250 
.001800 
. 002b75 
.  00JH2:. 
.003100 
.00J525 
.0026-25 
.  0<»625 
.00625 
.00625 
.0050 
.0100 
.0150 
.0500 

IneK 
0. 
0. 

Inch. 
0. 

Initial  kMd. 
Elastic  Umit. 

Tennile  strength. 
At  time  of  fractare. 

0. 

0. 

Cfeneral  summary, 

TeDflfle  streofrth  per  sqnare  inch  of  original  section pounds..    90, 000 

Elastic  limit  per  Bounir  inch  of  original  section do...    54,000 

Elongation  per  inch  afirr  rupture. inch..      .2175 

Elotvatitin  perinrh  nncItT  strain  at  elaAtio  limit do...  .001835 

Re<liiction  in  diameter  at  point  of  rupture        do...        .200 

Kednction  in  area  after  rupture,  per  centum  of  original  section Sti  4 

Position  of  rupture  , 2".^  from  neck 

Chaiacteroi  broken  surface , fineailkj 

Elongation  of  inch  sections , ".  11,  ".  19, ".  4J», ".  IJ 
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No.  3954. 

Marks,  ^^* 

Diameters:  End,  ^5056;  middle/^5046+;  end, '^5048. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 


ToUl. 


Pi»md9. 

200 

1,000 

2,000 

8.000 

4,000 

&.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14.000 

14»900 

11,400 

14,000 

11800 

]fi.UOO 

16,200 

1S,400 

15,000 

15.800 

16.000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,400 

18,800 

19^200 

10.600 

20.000 

20,400 

20.K00 

21,200 

21,600 

22.000 

2^.800 

23.600 

24,400 

24,410 


Per  sqnare 
Inch. 


Pound*. 

1,000 

6.000 

10,000 

15,000 

20.000 

25,000 

30,000 

85,000 

40.000 

45.000 

60,000 

55,000 

60,000 

65,000 

70,000 

71.000 

72.000 

73,000 

74,000 

75,000 

76,000 

77^000 

78,000 

70,000 

80.000 

83.000 

84,000 

80,0u0 

88.000 

90.000 

92,000 

94,000 

06,000 

9a  000 

100,000 

102.000 

104, 000 

106.000 

108.000 

110. 000 

114.000 

118,000 

122.000 

122,050 


EloDffatioii 
periDoh. 


I 


Inch, 
0. 

.000150 
.OOU300 
.000400 
.000550 
.0OU75O 
.000950 
.001100 
. 001300 
.  001500 
.001650 
.001850 
.002000 
.002250 
.002400 
.002100 
.002450 
.002500 
. 002500 
.002550 
.002550 
. 002600 
.003600 
.008250 
.  OU8750 
.010100 
.011600 
.013100 
.  0147U0 
.  010650 
.018000 
.019750 
.021300 
.023600 
.025500 
.027150 
. 030850 
.032000 
.036250 
.040000 
.0500 
.0575 
.1075 


Socoesfilre 

elonf(ation 

per  Loch. 


Inch, 

0. 

.000150 
.  000150 
.000100 
.000150 
. 0OU2O0 
. 00U200 
.000150 
.0U0200 
.00U200 
.000150 
.  000200 
.000150 
. 000250 
.000150 

0. 

.000030 
.00U050 

0. 
.000050 

0. 
.000050 
.001000 
.  004650 
.000500 
.001350 
.001500 
. 0U1300 

.  otieoo 

.  0(  1U50 

.  0oi:{50 

.001750 

.OuloSO 

.0u2^i00 

.  0010*  0 

.  001S)5O 

.0034(0 

. 001750 

.003050 

.003750 

.0100 

.0075 

.0500 


Permanent 
set. 


Inch, 


0. 
0. 


0. 


,000050 


000100 


SucoefMire 

permanent 

set. 


Inch.- 


,000050 


000050 


Remarks. 


Initial  loa^. 


Blastio  limit. 


Tensile  strength. 

ft 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  122,050 

Blastlclimit  per  square  inch  of  original  section do...    77,000 

BloDgation  per  Inoli  after  rupture  inch..      .2050 

Blongatioo  per  inch  under  strain  at  elastic  limit do...  .602600 

Itodoction  in  diameter  at  point  of  rupture do...       .135 

Bedoction  in  area  after  rupture,  per  centum  of  original  section 46.2 

Position  of  rupture 1".26  from  neck 

Character  of  broken  surfiioe fine  silky,  having  serrations  radiating  from  the  center 

BUmgation  of  inch  sections ".27*,  ".14 
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No.  3955. 

Marks,  ^^" 

Diameters:  Eud,  ".5053;  middle,  ".5049;  end, '^6053. 

Sectioual  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loadA. 


Total. 


Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.0<K) 

9.000 

10,000 

11,000 

12,000 

13,000 

U,000 

14.  'JOO 

14,400 

14,600 

14.800 

15,'JOO 

15.600 

14,  (100 

16,400 

16.800 

17.  200 
17,600 
18,000 
18. 400 

18,  dOO 
10,  200 
ltf.600 
20.000 
20, 400 
20,800 
21,  200 
21,600 
22,000 
22,800 
23,600 
24,360 
20,900 


Per  nqnare 
incb. 


Potiruit. 

l.ouo 

5,00«) 

10,000 

15. 000 

20.000 

25,0U0 

30,000 

35,  UOO 

40,000 

45,000 

50,000 

55,000 

60,000 

65.000 

70,000 

71,000 

72,000 

73,000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

08,000 

100.000 

102,000 

104.000 

106,000 

108,000 

110.  000 

114,000 

118,000 

121,800 


EIon^ntioD 
per  inch. 


Inch. 
0. 
.000100 
.  000.100 
. 000450 
.  01)0000 
.  00('8UO 
.OUIOOO 
.001150 
.001350 
.001500 
.001650 
•  .001850 
.002000 
.002200 
.002400 
.002450 
.004500 
.000650 
.007000 
.0084150 
.010000 
.011100 
.012700 
.014150 
.  015350 
.  017000 
.018650 
•.  020250 
.022100 
.023000 
.026700 
.028160 
."!W260 
. 032650 
. 035550 
.040000 
.042260 
.0500 
.0700 
.1200 


SiiccMilve 

el'iDjcatioD 

per  Incb. 


Inch. 

.000100 
.  000200 
.000150 
.  000150 
. 000200 
.000200 
.000150 
.  000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 
.00<K)50 
.002050 
.002150 
.000360 
.001650 

.ooiav) 

.001100 

.001600 

.001450 

.001200 

.001650 

.  001650 

.001600 

.001850 

.001800 

.001800 

.0O24'*O 

.002100 

.002400 

.  002900 

.004450 

.002250 

.007750 

.0200 

.0500 


Penpanent 
set. 


Inch. 


0. 
0. 


0. 


.000050 


000050 


SacceaaiTe 

permanent 

•et. 


Inch. 


0. 


.000060 


0. 


Bemarka. 


Initial  load. 


Blaatic  limit. 


Tennile  atTenicCh. 
At  time  of  fnotnitt. 


Genei'al  summary » 


TeD^lle  fltrongth  persqnare  inch  of  original  section. ponnda..  U1,J 

Kla8tic  limit  per  square  inch  uf  original  Mection do...    71,001 

Elon^ntiou  per  inch  arter  rupture incla.. 

EioD^ntiun  per  inch  under  ntrain  at  elastic  limit .do... 

Kciluction  in  diameter  at  point  of  rapluro do... 

Keiluctioninareaalter  ruptare,  per  ceutnmof  original  section — 

Ponition  of  rupture al  middle  of  at^ 

Character  of  broken  surface fine  gran  ular,  radiating  firom  a  silky  apol  at  oircnmfereaea 

Biongation  of  inoh  sectiona • "JS^^^M 


.lis 
4«.S 
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No.  3956. 

Marks,  ^,J» 

Diameters:  End,  '^5654;  middle,  ^'.5644;  end,  '^5655. 

SectioDal  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loada. 


ToUl. 


PoundM. 
350 
1.260 
l;600 
8»7SO 
ft.  000 
6^260 
7«500 
S,750 
10,000 
11.250 
12,500 
13.750 
15^000 
10,250 
16>600 
10,750 
17.0UO 
17,250 
17.500 
17, 7r.O 
18,000 
1M.250 
18,500 
10.000 
10,500 
20,000 
20.600 
21,000 
21.500 
22.000 
12.500 
23,000 
13.500 
24,000 
24,500 
26.000 
25,500 
20.000 
28,500 
27.000 
37,500 
28.600 
29,500 
20,310 
25^000 


Per  sqaaie 
inoo. 


Foundt. 

1.000 

6,000 

10,000 

15,U00 

20.000 

26,000 

80,000 

35.000 

40.000 

45.000 

50,000 

'65.000 

60.000 

05,000 

68^000 

87,000 

88,000 

80.000 

70.000 

71,000 

72.(40 

78,000 

74,000 

78.000 

78.000 

80.000 

82.000 

84,000 

86,000 

88.000 

90.000 

02.000 

04.000 

05.000 

98.000 

100,000 

102.000 

104,000 

106.000 

108.000 

110,000 

114.000 

118.000 

121.240 


Elonj^atioo 
per  iBob. 


Inch, 
0. 

.000167 
.000387 
.000533 
.000733 
.000900 
.001100 
.0012li7 
.001433 
.001600 
.001767 
.001088 
.002100 
.002233 
.002267 
.002300 
.002333 
.002367 
.002400 
.002488 
.002500 
.006300 
.006033 
.OOf'267 
.009733 
.010607 
.012167 
.013667 
.014867 
.016433 
.018000 
.019533 
.021267 
.023100 
.  025467 
.  027200 
.029300 
.032167 
.036167 
.038000 
.042167 
.0567 
.0667 
.1200 


SacoessiTO 
eloD)(atioii 
per  Inch. 


Inch. 
0. 

.000167 
.000200 
.000166 
.000200 
.000167 
.000200 
.000167 
.000166 
.000187 
.000167 
.000168 
.000167 
.000133 
.000034 
.000033 
.000033 
.000031 
.000038 
.000033 
.000067 
.000038 
.000633 
.001334 
.001406 
.000934 
.001500 
.001500 
.001200 
.001566 
.001567 
.001533 
.001734 
.001833 
.002307 
.001733 
.002100 
.002867 
.003000 
.002833 
.004167 
.014533 
.0100 
.0533 


Permanent 
aet. 


Ineh, 


0. 
0. 


Sncceaaive 

periUiUient 

eet. 


Inch. 


0. 


0. 


.000033 


.000033 


Remarks. 


Initial  load. 


Elastio  limit 


Tensile  Mtren^ib. 
At  time  of  traciure. 


General  summary. 


Tenaile  Mtrenfftta  per  aqnare  incli  of  original  aeotion poande..  121,210 

Klaatic  limit  per  aauare  Inoli  of  original  section do  ..    72.  OOD 

Elongation  per  incn  after  rupture inch..      .  1733 

Elongation  per  incli  nnder  strain  at  elastic  limit •....do.. .  .002500 

Bedaction  in  diameter  at  point  of  rapture do. . .        .134 

Seduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  mptaie at  middle  of  stem 

Character  of  brolcen  surface silky,  trace  of  granulation ;  serrations  radiating  fh>m  center  of  bar 

EbogatioBofiiiohMctioDS 'MO,  ".33*,  ".09 


830 


MISCELLANEOUS   STEEL  SPECIMENS. 


Il 


No.  3957. 

Marks,  ^jj» 

Diameters:  End,  ^6642;  middle, ''.6W2+;  end, ''.5642, 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


1 

t 

f 

r 

t 


'u 


"•1.1 


Applied  loads. 


ToUL 


PoundM. 
250 
1.250 
2,500 
8,750 
6.000 
6^250 
7.500 
8.750 
10,000 
11,250 
12.500 
13,750 
15,000 
10.250 
10.500 
18,750 
17.000 
17.250 
17,600 
17.750 
18  OUO 
18,  MM) 
19,000 
10.600 
20.000 
20,500 
21,000 
21.500 
22.000 
22,500 
23,000 
23.600 
24.000 
24.600 
2  \  000 
25,500 
26.000 
26,500 
27.000 
27.500 
28.500 
29,600 
29,510 
26,300 


PerBavAre 
incli. 


Pounds. 

1.0U0 

6,000 

10,000 

15,000 

20.000 

25,000 

30.000 

35,000 

40,000 

45,000 

60.000 

65.000 

60.000 

05,000 

66,000 

07,000 

68,000 

60.000 

70.UOO 

71,000 

72,000 

74,000 

76.000 

78,000 

80.000 

82,000 

84,000 

86,000 

8a  000 

90,000 

92,000 

94,000 

06.000 

98.000 

100,000 

103.000 

104.000 

106.  UOO 

108.000 

110,000 

114,000 

118.000 

118,040 


EloDjcatlon 
per  inch. 


Inch. 
0. 

.000100 

.000-<267 

.000433 

.000600 

.000800 

.000967 

.001167 

.001300 

.001500 

.001667 

.001833 

.002000 

.002200 

.002267 

.002300 

.002333 

.002367 

.002400 

.006000 

.007233 

.008500 

.009767 

.011167 

.01. -833 

.  014200 

.015000 

.017367 

.018633 

.  0i0833 

.022333 

.024600 

.026267 

.0:29000 

.03IK33 

.0.'i4l67 

.037500 

.040033 

.045833 

.051338 

.0667 

.1000 

.1200 


SnccdMiTe 

elongation 

per  inch. 


a 

.000100 

.000167 

.000166 

.000167 

.000200 

.000167 

.000200 

.000133 

.000200 

.0u0i67 

.000166 

.000167 

.000200 

.00U067 

.000033 

.0<H>033 

.000034 

.000033 

.001600 

.001233 

. 001267 

.001267 

.001400 

.001666 

.001367 

. 001400 

.001767 

.001266 

.002200 

.001500 

.002i67 

.001667 

. 002733 

. 002833 

.002334 

. 003333 

.00:^433 

.  004900 

.  005500 

.015367 

.  0333 

.0200 


Permanent 
set. 


Jn«A. 


0. 
0. 


0. 


0. 


Sacoeasive 

permMient 

aet. 


Inch, 


0. 


Eamarka. 


Initial  load. 


Klaatic  limit 


Ten<(i1e  strength. 
At  time  ol  fraetore. 


11 


General  summary. 

Tensile  strenf^h  per  square  inch  of  original  section: ponnds..  118,040 

Elastic  limit  per  square  inch  of  original  section  do...    TI^OW 

Elongation  per  incn  after  rupture inch..      .18D0 

Elongation  per  inch  under  strain  at  elastic  limit ^ do...  .002400 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Beductlon  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rapture 1".10  ttom  aesk 

Character  of  brolcen  surface Bilky,  trace  of  granulation,  serrations  radiate  from  center  of  bar 

Elongation  of  inch  seotiona ".27,*  ".17,  ".10 
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STEEL  SPECIMENS 

FROM 

BETHLEHEM  IRON  COMPANY, 


Tests  made  for  comparison  of  testing  machines. 
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No.  4226. 

Mark,  1. 

Diameter,  ''.560. 

Sectional  area,  .246  square  iucb. 

Gauged  length,  4''. 


Applied  loads. 

EIoBgation 
per  inch. 

Saoeewive 

elongation 

per  in  oil. 

Per^ianent 
•et. 

Soccesaive 

permanent 

sot. 

Bemarka. 

TotaL 

Per  Bqnare 
Inoh. 

0 

^000 

5,250 

6,500 

5,750 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

20,250 

20,500 

20,750 

21, 000 

22,000 

25.000 

25.500 

]M,000 

26.500 

27.000 

27.500 

.    28,000 

28,500 

29.000 

29,500 

30,  m^ 

30.500 

81,000 

31,SliO 

82.000 

82,770 

Pound*. 
0 

Inch. 
0. 

.000625 
.000650 
.000675 
.000700 
.000750 
.OOOOUO 
.001025 
.001175 
.001300 
.001425 
.001550 
.001675 
.001825 
,001050 
. 002076 
.002250 
.002400 
. 002525 
.O02T00 
.  002725 
.0027  0 
. 002775 
.002800 
.  002050 
.003400 
. 003450 
.  003525 
.  003576 
.  003675 
.003750 
.003M25 
.003025 
.004026 
.004175 
.006100 
.011625 
.016500 
.021750 
.031126 

* 

Inch, 

.000626 
.000025^ 
.000025 
.000025 
.000050 
.  000050 
.000125 
.000160 
.000125 
.000125 
.000125 
.000125 
.000150 
.000125 
.000126 
.000175 
.000150 
.000125 
.000175 
.  000025 
.000025 
.00i.0.'5 
.000025 
.000150 
.000450 
.000050 
.000075 
.000050 
.000100 
.000075 
.000075 
.000100 
.000100 
.000150 
.001025 
.005525 
.004876 
.005250 
. 009376 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaaUc  limit. 
Tensile  strength. 

••••.. .*..«• 

...... ...b.. 

0. 

0. 

y 

119,920 

183,210 



»• 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  nanare inch  of  original  section do... 

Elongation  per  incn  after  rapture inch.. 

Elongat'On  per  inch  under  strain  at  elastic  limit do... 

Redaction  in  diameter  at  point  of  rapture do. . . 

Bedaction  In  area  after  rapture,  per  centum  of  original  sectioa 

Position  of  rapture l'^5  ftoni  neck 

Chaiaoter  of  broken  sarfaoe fine  silky,  serratoil  circumferenoe ;  radial  cracks,  12  In  number,  pene- 
trate from  the  ciroomference  about  half  way  to  the  center  of  the  specimen. 
Elongation  of  inch  sectioufl ''.02,  ".05,  ".80^  ".07 


133, 210 

110,920 

.1100 

.004175 

.204 

59.3 
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MISCELLANEOUS   STEEL   6PECIMEN& 


No.  4227. 

Mark,  2. 

Diameter,  ''.6615. 

Sectional  area,  .248  sqaare  inch. 

Gauged  length,  4''. 


' ) 


Applied  loada. 


ToUl. 


Pounds, 
0 

5.O0O 

5,250 

5,500 

6.750 

6,000 

7,000 

8,000 

9,  OiK) 

10.  oOO 

11,000 

12,0(.0 

13.  000 

14.000 

15.  000 

16,00* 

17,  000 

IK.  000 

19,000 

20,000 

20,250 

20.500 

20, 750 

21.000 

22,000 


Per  Bouftre 
iucn. 


2'oundg. 
0 


EloDjEation 
per  inch. 


Inch. 
0. 

.000650 

.  Oi'OTOO 
.0<t0725 
.  OiKiTSO 
. 000776 
.000950 
.001075 
.001225 
.OOKJSO 
.OOIMM) 
.001625 
.001750 
.001925 
.  (-0  ><»2.5 
.  OOl'l'OO 

.  ooj:i5o 

. 002500 
.  00-J650 
.  002775 
.  002800 
.  002825 
.  002<<75 
.  00  .'900 
.  00:!025 


Snccesnive 
elongation 
per  incbl 


Inch. 
0. 

.000050 
.000050 
.  001)025 
.  000026 
.  000025 
.  000175 
.000125 
.000150 
.  000125 
.000150 
.000125 
.000125 
.00(tl75 
.000100 
.000175 
.000150 
.000150 
. 000150 
.000125 
.000025 
.000026 
.000050 
.000025 
.000126 


Permanent 

set. 


SacoeaaiTe 

permanent 

aet 


Inch. 
0. 
0. 

Inch, 
0. 

•**"■•*■•■* 

0. 

0. 

Remarka. 


IniUalload. 


i'** 


TengtH. 


K3 


Specimen  runs  out  ''.021  when  run  on  centers;  maximum  concavity 
90O  from  gauged  length. 
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No.  4228. 
Mark,  3. 
Diameter,  ''.563. 
Sectional  area,  .249  square  inch. 
Gauged  length,  4''. 


Applied  loads. 


Total 


Poundt. 

0 

0,000 

6,360 

5.S00 

S,750 

6.000 

7,000 

8.000 

»,(H)U 

!0.0UO 

ll.OlM 

12.000 

13,000 

H.roo 
i:>,  000 

16.000 
17.000 
18.000 
l!l,  900 
20.000 
20.2110 
20,600 
20.750 
81,000 
22,0G0 


Per  ftfi  nare 
incD. 


Pound*. 
0. 


EloofiatioD 
pvr  iDcb. 


Inch. 


0. 


.000750 
.OOOHOO 
.  U0l>825 
.001 1875 
.  04»0l)25 
.  (»0lO75 
. 0Ut225 
.OOIIWO 
.OUtdOO 
.001650 
.001773 
.CO I 025 
.002050 
.  0022tK) 
.  Ottr.\2& 
.  0&2M0 
.  002675 
.002800 
.002050 
.oa'MH)0 
.  00:)025 
.  003050 
.ooruno 
.003275 


SuccesAive 

elODKHtlOD 

per  inch. 


Jneh. 

0. 

.000730 
.00(K)50 
.000025 
.000050 
.000050 
.000150 
.000150 
.000125 
-000130 
.0001 50 
.000125 
.000150 
. 000125 
.000150 
.0001?5 
.000175 
.own  75 
. 000125 
.000150 
.000050 
.000026 
.  (iO(K)25 
.Q00050 
. 000176 


Permanent  Snccossire 
set.        i  Permanent 


Kemarka. 


set. 


0. 
C. 


liieh. 


Inch, 


0. 


Tiiiiial  load. 


1 

.000050 

.000050 

1 

i 

0. 

':025 


Spe(^imen  runs  out  ''.025,  about  150o  from  line  of  gauged  length. 


I 


5» 

ft . 


I 
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MISCELLANEOUS  STEEL  SPECIMENS. 


No.  4229. 

Marky  4. 

Diameter,  ".5615. 

Sectional  area,  .248  square  inch. 

Gaaged  length,  4'^ 


Applied  loads. 

Eloneatioo 
per  iDoh. 

SnoceMlTe 

elongation 

per  inoh^ 

Permsnent 
set. 

Snoeeaaiye 

permanent 

set. 

Reaiarks. 

TotaL 

Per  Muare 
inoa. 

Poundt. 

0 

5,000 

5,2J0 

5,600 

5,750 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13, 000 

U,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

20,250 

20,500 

20,750 

21,000 

«2.000 

Pounds. 
0 

Inch. 
0. 

.000675 
.000700 
.0OU725 
.000750 
.000800 
.000950 
.  001075 
.001200 
.001325 
.00U75 
.001625 
.001776 
.001026 
.  002030 
.002200 
.002375 
. 002525 
.002050 
.002775 
.002800 
.002825 
.002875 
.002925 
.003050 

Inch, 
0. 

.000676 
.000025 
.000025 
.000025 
.000050 
.000150 
.000126 
.000125 
.000125 
.000150 
.000150 
.000150 
.000150 
.000125 
.000150 
.000175 
.000150 
.000125 
.000125 
.000026 
.000025' 
.000050 
.000050 
.000126 

Inch, 
0. 
0. 

Inch. 
0. 

IniiUllMid. 

■ 

0. 

0. 

7016 


Specimen  runs  oat  '^016,  aboat  140<^  from  line  of  gaaged  length. 


•^ 


-^ 


STEEL  FOR  FIXTURES  FOR  HYDROSTATIC  TESTS 

OF  SECTION  OF  8-INCH  TUBE. 


Specimens  from  rings  A  and  B,  representing  metal  in  packing  glands ;  also  from 

piston,  for  straining  cylinder. 
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BlNO  A. 

Ko.  3986. 

Marks,  ^^o"*^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  incb. 

Oaaged  length,  3**. 


Applied  loads. 

Eloogation 
per  inch. 

Snccemive 

elonsation 

perinoh. 

Permanent 
eet. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  sqaare 
incn. 

Poundt. 

290 

1,290 

2.900 

5,000 

7,900 

8,790 

0,900 

9.790 

10,000 

10,290 

10,900 

10,790 

11,000 

11.500 

12,000 

12,900 

13,000 

18,500 

14,000 

14,500 

19.000 

15,500 

16,000 

16,500 

17,000 

17,600 

18,000 

18,420 

Pound*. 
1,000 
6.000 
10,000 
20.000 
30.000 
35,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
41,000 
46,000 
48,000 
50.000 
52,000 
64,000 
96.000 
98.000 
60,000 
62,000 
64,  WK) 
66,000 
68,000 
70.000 
72,000 
73,680 

Ineh. 
0. 

.000100 
.0003UO 
.000067 
.001000 
.  001167 
.001300 
.003167 
.013900 
.014000 
.014033 
.019867 
.017167 
.019833 
.022000 
.029667 
.03167 
.0333 
.0367 
.0417 
.0900 
.0967 
.0617 
.0683 
.0838 
.1000 
.1267 
.2133 

Inch. 
0. 

.000100 
^000200 
.000307 
.000333 
.000167 
.000133 
.001867 
.010333 
.000500 
.000933 
.000034 
.001300 
.002666 
.  002767 
.003067 
.006003 
.00163 
.0034 
.0060 
.0083 
.0067 
.0050 
.0066 
.0150 
.0167 
.0267 
.0866 

Inch. 
0. 
0. 

Ineh. 
0. 

Initialload. 
Blastlo  limit 

Tensile  stren^^ 

0. 

• 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds..    78,680 

Elastic  limit  per  so oare  inch  of  original  section do...    38,000 

iSlongatiou  per  inoD  after  rupture inch..      .2933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001300 

Reduction  In  diameter  at  point  of  rupture do...       .194 

Reduction  in  area  after  rupture,  per  centum  of  original  section 97.0 

Position  of  rupture .I'.SO  firomneok 

Chancter  of  hiroken  surface fine  silky 

Elongation  of  inch  sections ".41«,  ".30,'M7 
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BilSCELLANEOUS   STEEL  SPECIMENS. 


No,  S987. 

Marks,  ^^ 

Diameter,  ",56L 

Sectioual  area,  .26  square  inch. 

Oaaged  length,  3'^ 


f 

u 


, 


Applied  loads. 

EloDgatioD 
per  inch. 

Snccemive 

elongation 

per  inch. 

Permanent 

Succeenive 

permanent 

aet. 

Total 

Per  saaare 
inoo. 

"Rfimarka 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

9,000 

9,250 

9,500 

9,760 

10.000 

10,500 

11.000 

11.600 

12,000 

12,500 

18.000 

13.500 

14.000 

14,500 

15.000 

15.500 

16,000 

16.600 

17  000 

17, 500 

18,000 

18,370 

Pounds. 
1,0(K) 
5,000 
10.000 
20,000 
80.000 
36,000 
86,000 
87,000 
38,000 
39.000 
40,0<i0 
42,000 
44,000 
46,000 
48,000 
50.000 
52.000 
54  000 
66,  (KM) 
68,000 
60,U00 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
73,480 

Inch. 
0. 

.000167 
.000388 
.000700 
.001038 
.001200 
.001233 
.012667 
.013333 
.014000 
.015167 
.017333 
.019733 
.023400 
.025167 
.027633 
.  03?000 
.035667 
.030667 
.044607 
.0533 
.0617 
.0667 
.  07:t3 
.0900 
.1067 
.1400 
.2233 

Inch. 
0. 

.0001«7 
.000166 
.000367 
.000383 
.000167 
.000033 
.011434 
.000666 
.000667 
.001167 
.002166 
.002400 
.002067 
.002767 
.0026(;6 
.004167 
.003667 
.004000 
. 005000 
.008633 
.0084 
.0050 
.0066 
.0167 
.0167 

.03:^3 

.0833 

Inch. 
0. 
0. 

Inch, 
0. 

Initialload. 
Slaattolimlt. 

0. 

^ 


General  summary. 

Tensile  atrength  per  aqnare  inch  of  orisinal  section poanda..    73,486 

Elastic  limit  per  saaare  inch  of  original  aeotion do  ..    36,000 

Elongation  per  inch  after  rapture inch..     .3000 

Blongatioti  per  inch  understrain  at  elastic  limit do...  .001233 

Redaction  in  diameter  at  point  of  rapture do...       .184 

Kediiotlonin  area  after  raptare,  percentam  of  original  section 54.6 

PoMiiiou  of  rapture r'.60  ftom  B««k 

Character  of  broken  surface floe  silky 

Elongation  of  inch  aectiona ".34,  ".47*,  ".19 
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1^0.  4051. 

Marks,  ^^/o^ 

Diameter^  '^564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3'^ 


Applied  Icwfla. 

Elonntion 
per  inch. 

Siicceaaive 

eluDgation 

per  inch. 

PermaneDt 
set. 

Sacoeeeive 

permanent 

aet. 

ToUl. 

Per  sqaare 
ipch. 

Poundt. 
250 
1,250 
5.000 
6.250 
7,500 
8,750 
10,000 
10.250 
10,500 
10,750 
11.000 
11,250 
11.500 
11,750 
12.000 
12.250 
12,500 
13,000 
13  500 
14,000 
14,500 
16.000 
15.500 
16,000 
16,500 
17,000 
17.500 
18.000 
18,500 
19.000 
19,500 
20,000 
20.500 
21.000 
21,500 

Poundt: 
1,000 
5,000 
20,000 
25,000 
80.000 
85.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62.000^ 
54.000 
66.000 
68,000 
60.000 
62,000 
64,000 
66.000 
66,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 

Inch. 

0. 

.000133 
.000700 
.000K67 
.001033 

,  .001167 
.001400 
.001433 
.001467 
.001500 
.001500 
.001567 

.oomo 

.001767 

.001900 

.002133 

.003233 

.006V67 

.008567 

.010433 

.012667 

.014838 

.017067 

.010667 

.  022333 

.025167 

.  028333 

.032000 

.0367 

.0433 

.0467 

.0567 

.0667 

.0800 

.1333 

Inch. 

0. 

.000183 
.000567 
.000167 
.000166 
.000134 
.000233 
.000033 
.000034 
.000033 

0. 

.000067 
.000133 
.000067 
.000133 
.000238 
.001100 
.003334 
.002000 
.001866 
.002234 
.002166 
.002234 
.002600 
.002066 
.C02834 
.003166 
.003667 
.0047 
.0066 
.0034 
.0100 
.0100 
.0133 
.0538 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Blaatio  limit 

Tenafla  atrvngth. 

- 

0. 

0. 

• 

•••••• •••-•• 

General  summary, 

Tenaile  strength  per  square  inch  of  original  secticn poonda..    86,000 

Slastto  limit  per  ionare  inch  of  original aection do...    47.000 

XloBgation  per  incii  after  mptnre inch..     .2888 

Xlongation  per  inch  under  strain  at  elastic  limit do...  .001787 

Seduction  in  diameter  at  point  of  rapture do...       .1844 

Bednction  in  area  after  niptaie,  per  centum  of  original  section 64.8 

Poaition  of  rupture r'.50  fVom  neek 

Character  of  broken  aurface flnaaillicj 

Xlmgation  of  inch  aectiona ^ "  ji,  ".80*,  «.U 
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MISCELLANEOUS   STEEL   SPECIMENS. 


No.  4052. 

Mark,  «^/„^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


I 


Applied  load». 


TotaL 


i 


Pounda. 

1.250 

2,500 

6,000 

9.250 

7,500 

8»750 

lO.OtiO 

10,250 

10.500 

10.  750 
11,000 

11.  250 
11,500 
11,750 

12.  000 
12.250 
12. 500 
13,000 
13.500 

14.  000 
14,500 

15,  000 
15,  500 
16,000 
16.500 
17,000 

17.  .500 
18,000 

18,  500 
19,000 
10.500 
20.000 
20,500 
21,000 
21,500 
21,780 


Per  square 
iocu. 


Pounds. 
l.OoO 
5,  OUO 
10,000 
20,000 
25.000 
30,000 
35,000 

40,  mo 

41,000 
42,  01)0 
43,000 
44. 000 
45.000 
46  000 
47,000 
4^•,  OUO 
40,  000 
50.000 
52,  W\0 
54.000 
56.  000 
6«.  lOO 
60,  OOU 
62, 000 
64,000 
60, 000 
68.000 
70,000 
72,000 
74,  OOO 
76,000 
78.  000 
80,000 
82,000 
81,000 
86,000 
87, 120 


Bionf^atioD 
per  iaob. 


Inch. 
). 
.000133 

.  ouo;i:i3 

.  0OU71/0 
. OODOOU 
.001100 
.00ll'07 

.ooi4:i.t 

.001467 
.001533 

.001.  87 
.  OOIfiOO 
.00IA::3 
.001700 

.0010  a 

.  00i7n7 

.  ood'icn 

.00*100 

.  OOI-..-.00 

.  0(»K8 13 
010UG7 
.0ll»8:J3 
.  0U607 
.010000 
.019107 
.0-'l733 
.02i.')00 
.027500 
.031000 
.034833 
.030:133 
.0133 
.0333 
.0600 
.0700 
.  0067 
.1433 


Snccp«^ive 

eloQj^ation 

per  inch. 


Inch. 


0. 


.000^33 
.0002«M) 
.  000367 
.  000200 
.  0002<K) 
.000107 
.04)011.0 
.  0000.(4 
. OOOOOfl 
.  0000:i4 
. 000033 
.  0<K0:»3 
.  00U.fO7 
.  0(»O2  ;3 
.  000834 
.  0005i>0 
.  0()«i*33 
. 002400 
. 002333 
.001834 
.OOJIOO 
. 001834 
.  002233 
.  002267 
.  C023C6 
.  002767 
. 003000 
.  0035CO 
. 003833 
.004500 
.  003967 
.0100 
.0087 
.0100 
.0267 
.0406 


Permanent 
aet. 


Inch, 


0. 
0. 


.000033 


.000067 


Saooeaaive 

permanent 

set. 


Inch. 


0. 


.000033 
.006034' 


Initial  loud. 


Elaatle  limit 


Tensile  strength. 


General  sumfnar^. 


r 


TenRile  AtrenKth  jMir  Rqunre  inch  of  oHfcinal  section pounds..    87,130 

JSlaMtic  limit  per  anuan*  Inch  of  urijriQal  >ectiou. ...do...    46,000 

Klon^ation  per  inch  afltr  rupturti ..inch..      .2231 

EloDgiition  p«^r  inch  under  atiuin  nt  elastic  limit do...  .001700 

Reduction  in  diameter  nt  point  of  ru^*tnre.  do...        .184 

Kednction  in  area  after  rupture,  per  ceouim  of  original  seotion 4ft.7 

Poaition  of  rupture l".25fnHnBeA 

Cbaracler  uf  broken  surface line  silky 

Elongation  of  inch  sections 'MO,  "M/'M* 


k. 


.lit* 
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BiNO  B. 

No.  4080. 

Marks,  ^«o® 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


AppUedUMdA. 

per Inch. 

Suoceesivo 

Permanent 
set. 

8ucce«aive 

permanent 

set. 

Remarks. 

TotftL 

PerMnare 
inon. 

elonffaiion 
I>ermch. 

Povmdt. 
260 
1,250 
2.500 
6,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11.000 
11,250 
11,660 
11,750 
12,000 
12,250 
12.500 
18,000 
18,600 
14,000 
14.500 
15^000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
18,000 
18,500 
30,000 
20,600 
31.000 
21,800 
21,880 

Pm»nd9, 
1,000 
5,000 
10.000 
20.000 
30.000 
36,000 
40.000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
40,000 
60,000 
52,000 
54.000 
56,000 
58.000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
87,566 

Inch, 
0. 

.000100 
.000333 
.00U738 
.001233 
.0014UO 
.001000 
.001633 
.001607 
.001700 
.001733 
.  001867 
.001933 
.002100 
.002433 
.003900 
.006700 
.008867 
.011000 
.  013000 
.014033 
.017100 
.019333 
.022000 
.024833 
.027500 
.030833 
.034667 
.038667 
.043567 
.050000 
.060 
.067 
.090 
.140 

IneK 
0. 

.000100 
.000233 
.000400 
.000500 
.000107 
.000200 
.000033 
.000034 
.000033 
.000033 
.000134 
.000066 
.000167 
.000333 
.001467 
.002800 
.002167 
.002133 
.0U2v,0 
.  001933 
.  002107 
.002233 
.002667 
.002833 
.002667 
.003333 
.003834 
.004000 
.004900 
.006433 
.010 
.007 
.033 
.050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUo  limit 

Tensile  strenxtli. 

.000067 

.000067 

' 

Avua..v  D^.^u^u.. 

General  aummarif. 

Tenaile  strength  per  aqiiare  inch  of  oriffiiial  section iraunds..    87,560 

Xlaatic  limit  per  aqaare  inch  of  origiual  section do. . .    45, 000 

XloBgation  per  inch  after  rupture inch..      .2300 

SloDfration  per  inch  under  strain  ai  elastic  limit do...  .001733 

Beduotion  in  diameter  at  puiutof  riiptnre do. ..        .184 

Bednotion  In  area  after  roptnre.  per  centum  ot  original  section 54. 6 

Poaltlon  of  rupture 1".70  from  neck 

ChanetCT  of  broken  aurface fine  silky 

Elongation  of  inch  aectiona f. ".15,  ".42*,  ".12 


1 
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No.  4081. 

Marks,  ^tf 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3^^ 


r 

IT 


Applied  loads. 


ToUL 

Per  Muare 
incn. 

Pound: 

FoundM. 

.290 

l.UOO 

1,260 

6,000 

2.900 

10.000 

6,000 

20.000 

7,500 

ao,uoo 

8.750 

35,000 

10.000 

40.000 

10.500 

42.000 

10,750 

43.000 

11,000 

44,000 

11,250 

45.000 

U.600 

40,000 

11,750 

47,000 

12,000 

48.0U0 

12,250 

49.000 

12,500 

60,000 

13,000 

62,000 

13.500 

64,000 

14,000 

66.000 

14.500 

66,000 

15,000 

00,000 

15,  SOU 

62,000 

10,000 

64.000 

IS,  500 

66,000 

17,000 

68,0UO 

17,500 

70,000 

18,000 

72,000 

18.500 

74,000 

19.000 

76,000 

10,500 

7»*,000 

20,000 

80.000 

20,500 

82.000 

21.000 

84,000 

21,500 

86.000 

22,000 

88.000 

22,060 

88,200 

Elonieation 
per  inch. 


Inch, 
0. 

.000067 
.000-W 
.OOlKKN) 
.0011933 
.001100 
.001267 
.001333 
.001307 
.  001433 
.OOL-iO? 
.001607 
.001933 
.002M00 

. ooaooo 

.0U4ei67 

.006067 

.00H«67 

.010507 

.012333 

.014500 

.016:00 

.019000 

.021167 

.023667 

.026ti67 

.  029067 

.0321H)0 

.O.i0667 

.041.SOO 

.047000 

.055833 

.060633 

.079167 

.110 

.183 


SacceMive 

elonKAtioD 

per  inch. 


PermaQent 
aet. 


Inch. 
0. 
.000067 
.000200 
.001)333 
.000333 
.000167 
.000167 
.000006 
.000034 
.OOOINM 
.000134 

.ouoiuo 

.000266 
.001)867 
.000800 
.001007 
.002000 
.002000 
.001000 
.001766 
.002167 
.002200 
.'00-2300 
.002167 
. 0U2500 
.003000 
.  003000 
. 003233 
.003767 
.004833 
. 005500 
.00^833 
.004800 
. 018534 
.030833 
.023 


0. 
0. 


Jneh, 


0. 


Sacoeasiye 

permanent 

aet. 


Inch. 


Initial  load. 


Elaatio  limit. 


Tensile  strenctb. 


General  Bummary, 


Teniile  strength  per  square  inch  of  original  section ponndi,.    W*^ 

Elastic  limit  per  square  inch  of  original  section ^ ,     v'"       vS? 

Elongation  per  inch  after  rupture inch..     'SjJ 

Elongation  per  inch  under  Htr<kin  at  elastic  limit do...  -wUjW 

Reduction  in  diameter  at  poiot  of  rupture do...       -W 

Reduction  in  area al1«r  rupture,  per  centum  of  original  section *5:J 

Position  of  rupture at  Biiddle  of  «rt« 

Character  of  brtiken  surface •* BneMlly 

Elongation  of  inohaeotiona ''a3,«.4r,''.l» 
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Piston. 

No.  4082. 

Marks,  ^^^^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  Z". 


Applied  loads. 

Elongation 
per  Inch. 

Sncceiisive 

eloDjraCion 

p«r  iuoh. 

Permanont 
set 

SnocoMlve 

permanent 

set. 

Remarka 

Totol. 

PertqnttDo 
inen. 

FMCfub. 
250 
1,250 
8,600 
6,000 
7.500 
8,760 
10,000 
11.250 
12,500 
12,750 
13.000 
13.250 
13,500 
18.760 
14.000 
14.250 
14.500 
16y0u0 
16,600 
16,000 
16.600 
17.000 
17, 500 
18.000 
18,500 
19  000 
19.500 
20,000 
20,600 
21,000 
21,800 
82,000 
82,5«iO 
28,000 
23.600 
84.000 
24,500 
25,000 
85,010 

POttfUfo. 
1,000 
S,0«iO 
10,000 
20,000 
80.000 
85,000 
40,000 
46.000 
60.000 
61,000 
62,000 
63.000 
64,000 
65.000 
66,000 
67,000 
68,000 
60,OUO 
62.000 
04,000 
66,000 
0H,OOO 
70,000 
1  72.000 
74.000 
7t.000 
78.000 
80.000 
82.000 
84,000 
86.000 
88,000 
90.100 
92,0(10 
94.000 
96,000 
98,000 
100,000 
100.040 

9. 

.000100 

.000267 

.000600 

.000933 

.001067 

.001233 

.001400 

.001600 

.001U33 

.001667 

.001700 

.001733 

.001767 

.001933 

.00^267 

.002033 

.005000 

.007167 

.00»<33 

.010667 

.  012600 

.0M6U0 

.016600 

.018833 

.020667 

.023033 

.  025600 

.028500 

.03i:»3 

.0:H8  3 

.038667 

.0433J3 

.  049167 

.055833 

.0700 

.0867 

.1200 

Inek. 
0. 

.000100 
.000167 
.0(>a333 
.000333 
.000134 
.0<»0I66 
.000167 
.000200 
.000033 
.000034 
.000033 
*    .000033 
.000034 
.0<K)166 
.000334 
.000066 
.002067 
.002167 
.001666 
.001834 
.0019:13 
.  002«K)0 
.OOIUtK) 
.002333 
.  001«34 
.00.'366 
.002567 
.002900 
.  002M33 
.  003500 
.  00  :t^34 
.004666 
.  00  SM 
.000666 
.014167 
.0167 
.0333 

Incik. 

m 

0. 

Initial  load. 
Elastic  limit. 

TenMlo  Btrength. 

0. 

. 

« 

•>>. «■•«•■ 

t    ° 

Qtneral  summary. 


Tensile  stren^h  per  square  inch  of  original  section ponnds. 

EluMtio  limit  per  square  inch  of  oriKinal  section do.. 

EliDcation  per  inolt  after  rupture inch. 

Elongation  p«r  inch  under  strain  at  elastic  limit do. . 

Kedaction  in  diameter  at  point  ol  rapture  

Beduetion  in  area  after  rupture,  per  centum  of  original  secUon 41  9 

Position  of  rupture  .  I'^fromneck 

Character  of  broken  surfiue silky 

Etoagatlon  of  inch  seotiona m-*^ ".10,  ".16,  ".32* 


100,010 

5.).  000 

.  ]9:{3 

.00i707 

.134 
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No.  4083. 


Marks,  ^^^Jf 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


'■ 


Applied  loada. 

EIonicAtion 
per  Inoh. 

SocoeMire 

elongation 

per  inch. 

PertnMient 
seL 

Snooeniye 

peruuuient 

set. 

Remarki. 

• 

ToUI. 

Per  ftquAre 
inob. 

Founds. 
250 
1,260 
2,500 
5,000 
7.600 
8.750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19.500 
20.000 
20,500 
21,000 
21.600 
22,000 
22,500 
28,000 
23,500 
24,000 
24.500 
25.000 
23,040 

Potmd«. 
1,000 
5,000 
10,000 
20.000 
80,000 
85,000 
40,000 
45,000 
50.000 
51, 000 
52,000 
5:i,000 
54,000 
65,000 
56.000 
57.000 
68,000 
59.000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,160 

Inch, 
0. 

.000160 
.000300 
.000633 
.000967 
.001133 
.001300 
.001400 
.001367 
.001600 
.0U1633 
.001667 
.001783 
.001800 
.001833 
.001867 
.001933 
.602!00 
.002433 
.003733 
.005867 
.008333 
.  010400 
.012333 
,0H667 
.016500 
.018667 
.021167 
023500 
.026167 
.029000 
.032338 
.036000 
.040000 
.045338 
.050833 
.059333 
.0720 
.1000 

Inch. 
0. 

.oootoo 

. 000200 

.oo()3;:3 

.000334 
.000166 
.000167 
.000100 
.000167 
.000033 
.000033 
.000034 
.000OC6 
.  00o067 
.000033 
.000034 
.000066 
.000167 
.000333 
.001300 
.002134 
.002466 
.002067 
.  001933 
.002334 
.001833 
.002167 
.002300 
.002.133 
.002667 
.002833 
.04>3333 
.003667 
.004000 
.003333 
.005500 
.008500 
.012667 
.0280 

Inch. 

0. 
0- 

IndL 
0. 
0. 

Initial  loAd. 
EUatieiiiDiL 

Tensile  streni^ 

♦^ 

GreneraX  summary. 

Tensile  strength  per  square  inoh  of  orlsinal  section ponnds..  100, 168 

Elastic  limit  per  saaareiuch  of  origioal  seotion do...    58.010 

Elongation  per  inch  after  rupture inch..      .1717 

Elongiition  per  inch  under  strain  at  elastic  limit do...  .0019S 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Kednction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture ".85  from  neck 

Cliaraoterof  broken  sorfaoe silky 

Xloogation  of  inoii  sections ".08^  ".U, 'JT 


SAMPLES  FROM  THREE  PIECES  OF  STEEL 


FHOM 


LOUIS  GATHMAN,  CHICAGO,  ILL. 


H.  Ex.  165 54  b4y 


i 
%■ 


[ 


ii 


7^ 


/.^f- 


N 


i?pe^c^i/rrv&nj^ 


<"    ZtSC  k  cT 


TrlTar     V* 


^;ti9   -»    ^ 


A.O 


-.7 


HEx..yi^^_.51  2 


1 » 


K 
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No.  4011. 

Marks,  r^i 

Diameter,  ".505. 

Sectioual  area,  .20  sqaare  inch. 

Gauged  length,  2''. 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2,0(0 

3,000 

4,000 

5,000 

6,000 

6,200 

6,400 

6.600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9.200 

9,600 

10, 000 

10,400 

10,800 

11.200 

11.600 

12, 000 

12.400 

12,800 

13.200 

13,600 

14.000 

14,400 

14.800 

15. 200 

15,600 

16,000 

16.400 

16.800 

17. 200 

17.  (500 

18.000 

18,400 

18.800 

10,200 

20.000 

20,800 

21.600 

22,180 


Per  sanare 
inon. 


Foundt. 
1.000 
5,000 
10,000 
15,  000 
20, 000 
25.  UOO 
30,000 
31,000 

32,  000 

33,  000 
34.000 
35.  000 
36,000 
37,  000 
3«,  000 
39. 0*)Q 
40. 000 
42.000 
44,000 
46, 000 
48,000 
60.000 
62,  OUO 
64,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76. 000 
78.000 
80,000 
82,000 
84.000 
88,000 
88,000 
90,000 
02,000 
94.000 
96.000 

100.000 
104,000 
108,000 
110,900 


EIoDjB^tion 
per  inch. 


Inch. 

0. 

.000100 
.  00t)3M> 
.  000500 
.000700 
.000900 
.001050 
.001100 
.001150 
.  001250 
.001400 
.001600 
.001800 
. 002000 
.002450 
. 002700 
.003200 
.003700 
.003950 
.005100 
.005900 
.  006000 

^ .  007750 
.008600 
.000400 
.  010350 
.011200 
.012100 
.013000 
.014000 
.015150 
.  016250 
.  017550 
.018800 
.020000 
.020000 
.  022400 
.  023700 
.  0*J5r>«i0 
.026750 
.  0'Jk250 
.  030350 
. 032000 
.034250 
.  036250 
.040 
.045 
.050 


Successive 

elongation 

per  iuch. 


Inch. 
0. 
.000100 

.000250 

.000150 

. 000200 

. OOOJOO 

.000150 

.000050 

.000050 

.000100 

.000150 

.  000200 

.000200 

. 000200 

.000450 

.000250 

.000500 

.000500 

.  000250 

.OOlliM) 

.000800 

. 001000 

. 000850 

. 000H50 

.000800 

.  000950 

.00. '8,50 

.000000 

. 000900 

.001000 

.001150 

.001100 

.001300 

.001250 

. 001200 

. 000900 

.0015(0 

.  001300 

.001800 

.  001250 

.  0(»1500 

.002100 

.001650 

.  002250 

.002000 

.  00375(f 

.006 

.005 


Permanent 
set. 


Inch. 


Soccessire 

permanent 

set. 


Remarks. 


0. 


Inch. 


000100 


. OUO 100 


Initial  load. 


001G50 


.001550 


Elastic  limit. 


Tensile  strengtli. 


General  eummary. 

Tensile  strenicth  per  sqiuureinch  of  original  section poands..  110, 900 

Blastic  limit  per  square  inch  of  original  section do. . .    33, 000 

Elongation  per  incn  after  rupture.. inch..        .0(:5 

Elongation  per  inch  uuder  strain  at  elastic  limit do. ..  .001250 

Beduction  in  diameter  ac  point  of  rupturi> do...       .015 

Rednctionin  area  after  rupture,  per  centum  of  original  section 5.7 

Position  of  rupture  ".95  from  neck 

Character  of  broken  surface granular 

Elongation  of  isoh  Motions ".09,  ".01 
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^0.  4042. 

Marks,  ^fo 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2''. 


1  i 


»• ' 


i\  \  •■' 


Applied  loadd. 


Totol. 


Pounds. 
20() 
1,000 
2,000 
3.000 
4,  COO 
5,000 
6,000 
6, 200 
0,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,  COO 
7,800 
8,000 
8,400 
8.800 
9,  'JOO 
9,0  0 
10.000 
10.  400 

10.  hOO 

11,  L'OO 

11,  COO 

12,  000 
12,  400 
12,800 
13,21K) 
13. 600 
14,000 
14,  400 

14,  800 

15,  200 

15.  COO 

16,  000 
10,  400 

16,  800 

17,  200 

17.  000 

18,  000 
18.400 

18,  800 

19.  200 
19,600 
20,000 
22, 040 


iqui 
ich. 


Per  square 
inc 


P<nindt. 

1,000 
5,000 
10.000 
15,  000 
20.  000 
25.  000 
30.  000 
31.000 
32,000 
33.  000 
34, 000 
35,  000 
36, 000 
37,  000 
38,000 

39.  000 
40.000 
42  000 
44,  OlK) 

40.  <M>0 
48,  Oi)0 
SO.  OUO 
62.  000 
54, 000 
5G,  000 
58.  000 
60,  000 
62.  000 
64. 000 
66.000 
68.000 
70,000 
72,000 
74.000 
76.  000 
78.  000 
80.  000 
82.000 
84.  000 
80,  0()0 
88. 000 
90, 000 
92,000 
M,000 
96,000 
88.  000 

100,  000 
110,  200 


Elongation 
per  mcli. 


Inch. 
0. 
.000100 

. 000350 
. 000500 
. 000700 
.  OOO^SO 
.001050 
.001150 
.001250 
.001350 
.001450 
. 001700 
. 002000 
.  002i:50 
.  O02.>00 
. 002900 
.OO.HOO 
.  004050 
. 004000 

.  ou:),*>oo 

.  0OG5(t0 

.o<»r:)Oo 

.  008_'00 
.009 1 00 
.010000 
.010900 
.012000 
.012900 
.014000 
.015000 
.01601H) 
. 017000 
.018;{50 
.019250 
.  020900 
.021750 
. 023500 
.021850 
.  02G3:.0 
.  0278:>0 
.  O20.'>00 
.031500 
.  03:^*i00 
. 036000 
. 038750 
.041250 
.044'iOO 


Successive 

elungatiou 

per  inch. 


Inch. 


0. 


.000100 
. 000250 

.oooir.o 
.000  J  00 

.OOOl.'O 
.  0002l'0 
.000100 
.000100 
.000100 
.000100 
.  000250 
.  000300 
. 000250 
. 000250 
. 000400 
.  000500 
. 0OOG50 
. 0O0^50 
. 000000 
.001000 
.001000 
. 0O070O 
. 000000 
. 000000 

.  ooooijo 

.001100 

. oooooo 

.001100 
.OtitOOO 
.001000 
.001000 
.001350 
. OOcOoO 
.Oi.)1750 
. 0O0H5O 
.001750 

.ooi:i50 

.001500 
.001. '.00 
.00l().50 
.  002000 
.  002000 
.  OOJ.iOO 
. 002750 
. 002500 
.003050 


Permanent!  ?»?f.t^V^:? 


aet. 


perniHucut 
bet. 


Inch. 


Inch. 


0. 


Keoiatks. 


Iiiilial  load. 


. 000050 


. 00005b 


Elastic  limit 


.001000 


.001830 


Tensile  strength. 


t\ 


General  summary. 

Tensile  strenf^h  per  square  inch  of  orifc^nal  section pounds..  110,200 

Elastic  limit  per  square  inch  of  original  section do...    34,000 

Elongation  per  inch  after  rupture     in«h..        .070 

£loD;;ation  per  inch  under  strain  at  clastic  limit do...  .001450 

Kediictiou  in  diam»*ter  at  point  of  rnpluro do. ..        .015 

Rediiction  in  area  after  rupture,  per  centum  of  original  section S.7 

Position  of  rupture ".70  fyomneck 

Character  of  broken  surface tirauular 

Elongation  of  inchseotious ".U7*, '^07 
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No.  4043. 

Marks,  t,\ 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2.000 

3,000 

4,000 

5.000 

6,000 

6,200 

6.400 

6,600 

6,  goo 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11.200 

11.600 

12.000 

12, 400 

12,800 

13,200 

13,  600 

14,000 

14.400 

14,800 

15, 200 

15,600 

16.000 

16,400 

16.800 

17,200 

17,600 

18,  000 

18.400 

18,800 

10,  200 

19,600 

20,000 

21,520 


Per  S(uiare 
iucn. 


Pounds. 
1.000 
5,000 
10,000 
15,  0(K) 
20,  000 
26,000 
30,000 
31,0<j0 
32,.  000 
33,  000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
42,000 
44. 000 
46,000 
48,  000 
50,000 
52,  000 
54,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66.000 
68.UO0 
70. 000 
72,  000 
74,000 
76,000 
78,  000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,  000 
94.000 
96, 000 
98, 000 
100,000 
l07, 600 


Elongation 
per  inch. 


Inch. 
0. 

. 000100 
. 000350 
.  000500 
.0UO600 
.  0«K)800 

.001 1  bo 

.001150 
.001200 
.001350 
.  001450 
.001600 
.001900 
.  002150 
.002460 
.002859 
.003100 
.003900 
.  004750 
.005600 
.  006400 
. 007400 
.  008350 
.009«'00 
. 000000 
. OIOWjO 
. 012000 
. 012900 
.  013750 
. 014900 
. 016000 
. 017000 
.Ol82o0 
.019400 
. 0200U0 
.022000 
.  023350 
.  024900 
.026400 
.028350 
.029750 
.031500 
.033000 
.036300 
.038760 
.042000 
.045500 


Snccensive 

elun  cation 

periucU. 


0. 


Inch, 

000100 
,  O002.';0 
,000150 
,000100 

,  i;oo20o 
.  00u3i;0 
,000050 
, 000U50 
,000150 
,000100 
. 000150 
,000300 
.000250 
,000300 
006400 
, 000250 
,  001)800 
000>-60 
, 000850 
,  OOOi^OO 
.001000 
OOOOoO 
000650 

ooonoo 

000950 

0U1150 

,000900 

000850 

001150 

001100 

OOIUOO 

001250 

,001150 

,001200 

001400 

,  0013,50 

,001550 

,001500 

001950 

001400 

, 001750 

,002400 

002400 

002450 

, 003250 

, 003500 


PerinaQent 
set. 


0. 


Inch. 


Sacceasiye 

permanent 

set. 


Inch. 


0. 


. 000050 


.  001700 


.000050 


.001650 


Remarks. 


Initial  load. 


Elastic  limit 


TensOe  strengtb. 


General  eummary. 

Tensile  strength  per  square  inch  of  orieinal  section , pounds..  107.600 

Elasticlimit  per  sanare  inch  of  original  section do...    85,000 

Elongation  per  inch  after  mptare inch . .       .  060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Eedaction  in  diameter  at  point  of  rupUiro do...       .015 

Reduction  in  area  after  rupture,  per  centum  of  original  section 6.7 

Position  of  rupture ''.60  fbom  neck 

Character  of  broken  surface «. granular 

Elongation  of  inch  aectioiia..^. .^ ".00^  ".Of 


< 


'1 
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2^0.  4044. 

MarkR,  tJm 

Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch, 

Gaoged  length,  2". 


Applied  loads. 

Elonfration! 
per  inch. 

SaccPBHive 

pertnain'iit 
8et. 

Total. 

Per  Aqnare 
lucb. 

per  luch.            ^^ 

Ri'marka. 

Pound$. 
100 
1,  000 
2,000 
3,000 
4,000 
5  000 
6,  OUO 
6.200 
6,400 

6,  600 
6.800 

7.  OUO 

7,  200 
7,400 
7.600 
7.800 

8,  too 
8,  2l!0 
8.  400 
8  «AK) 

8.  KOO 
0,  OOO 

9,  200 
9,400 
9,520 

PoundM. 

1,000 

5.000 

10. 000 

1ft.  000 

20,  000 
25.  000 
30,  000 
31.000 

32.  (HH) 

33.  000 

34.  IH)0 
35,000 

36,  (MIO 

37,  000 

38,  (K»0 
39,000 
iO.OOO 

41.  000 

42.  000 

43.  000 

44.  000 
45.000 
46.  000 
47.000 
47.600 

Inch. 
0. 
.000100 
.00o2:»0 
.000450 
.  OOO'iOO 
. OOOhSO 
.001050 
.001100 
.001150 
.001200 
.001250 
.001350 
.OOUOO 
.001450 
.001600 
.001550 
.001  GOO 
.  002(t<K) 
.  00X2 -.0 
.  00.'>4o0 
.  00(»500 
.Oo74(K) 
.  0(i8.<50 
.009400 

Inch, 
0. 

.0(^0100 
.IHX'l.'O 

IfiCh. 

0. 

Inch. 
0. 

Initial  load. 

.  Oi.'0200 
.OOOlfK) 
.  O002'»0 
.  OOO.'OO 
.  OOOfSO 
.  00o0.'.0 

.  00(n»50 
. 000050 
.0"0U»0 
.0t)i'O50 

.o<ioo:.o 

.000050 
.00' '(CO 
.IKHI050 
.000400 
.00  1.50 

.oo2i:.o 

.001100 
.  (H)0<M»f» 
.  00o««->0 
.001050 

0. 

• 

.  000100 

.000100 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    47,f.'»l 

KinMic  limit  per  nitnare  inch  of  original  bectiou ilo...    40.  i^O 

Klonzatinn  per  imn  after  rupture inch..       A^ 

Kloiigation  per  Inch  under  Htrain  at  elastic  limit do...  .OoldO 

lUMluctionin  diameter  at  point  of  rupture inappreciaole 

ToHition  of  rapture.  ".45  from  neck 

Character  of  broken  snrface iO  per  cent,  granular,  60  per  oont.  spongy.    The  apongy  metal  varied 

in  color  from  light  blue  to  dull  leaden  color. 
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No.  4046. 

Marks,  ^f m 

Diameter,  ''.505. 

Sectional  area,  .20  sqc^are  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Elongatioii 
per  inch. 

Suoceesive 

elongation 

per  inch. 

Permanent 
aet. 

SncceeaiTe 

permanent 

eet 

Kemarke. 

Total. 

Paundt. 
200 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6.800 
7,000 
7,200 
7,400 
7,600 
7,800 
7,980 

Per  nqiiare 
incti. 

PKmndc. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32.000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
39,900 

Inch. 
0. 

.000100 
.000350 
.000500 
.000700 
.000850 
.001050 
001050 
.001100 
.001100 
.001150 
.001200 
.001300 
.00' 350 
.  001400 
.001550 

Inch. 
0. 

.000100 
. 000250 
.000150 
.000200 
.000150 
.000200 

0. 
.000050 

0. 

.000050 
.000050 
.000100 
.  000050 
.  000050 
.000150 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

General  summary. 

Tensile  etrenffth  per  sqaare  inch  of  original  section ponnds..  89,000 

Elongation  per  inch  after  ruptore ^ inappreoiahle 

Hednotion  in  diameter  at  point  of  rnptore inappreciable 

Position  of  rupture at  neck 

Character  of  broken  snrfaoe... — granular,  30  per  cent.;  flaky  and  spongy,  70  per  cent 
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Marks,  1^^  I 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Lengrth  of  stem,  1". 

Tensile  strength,  6,610  pounds  =  33.200  i)oands  per  square  inch. 
Fractured  "«35  from  neck.    Appearance  of  fracture,  granular;  30  per 
cent,  of  surface  dull  spongy. 
Cylindrical  surface  of  specimen  showed  spongy  metaL 


I 


•I  j; 
•1.  <■  .   1 


Marks,  i^^o 

Diameter,  ''.505, 

Sectional  area,  .20  square  inch. 

Length  of  stem,  V. 

Tensile  strength,  5,160  pounds=25.800  pounds  per  sqnnre  inch. 

Fractured  ",2  from  neck.  Appearance,  granular,  30  per  cent.;  balance 
of  fracture  oblique  across  stem  and  had  a  dark -colored,  spongy  appear- 
ance. 

Cylindrical  surface  of  specimen  showed  spongy  metal. 


No.  4046. 

Marks,  j^^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Applied  loadB. 

Elongatioo 
per  inch. 

Saooe«aiTe 

eloD^tion 

per  nch. 

Permanent 
set. 

Snccessive 

penuRDeut 

set. 

1 

Total. 

Per  Bqaare 
lacn. 

Remarks. 

Poundt. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 

6,200 
6,400 
6,600 

Poundt, 

1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 

31,000 
32.000 
83,000 

Inch, 
0. 

.flOOl 
.0002 
.0002 
.0004 
.0012 
.0021 

.0028 
.0026 
.0033 

Ineh. 

0. 

.0001 
.0001 

0. 

.0002 
.0008 
.0009 

.0002 
.0003 
.0007 

Ineh, 
0. 

Ineh, 
0. 

Initial  load. 

, 

.0005 

.0005 

Elastic   Hunt,  approxi- 
mate. 

** 

Tensile  strength. 

Fractared  ".2  from  neok.    Appearance,  dall  granular,  40  per  ceut.; 
spongy,  60  per  cent. 
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STRAINING   OP   COLD-ROLLED   STAVES. 


8TEAINIHG  OF  GOLD.BOLLED  STAVES  FOR  WOODBEIBOE  10-IlCH 

W.  W.  BIPLE. 


! 


I 


II 


I 

it. 
';J5 


I 


[I 


s 


sir    ji 


V 

\     I  5 


I 


l!: 


■'.  !■ 

f'  1 

.?  li 

.1  :' 


Total  lengtby  15  feet  6^  inches. 


Cross 


sectiojt* 


No.  3141. 

C  Thickness 3'M50 

Dimensions,  <  A 3''.512 

(B 3/'578 

Sectional  area,  '^11. 15  square  inches. 
Gauged  length,  150". 


Applied  loads. 

In  ganged  length. 

Lateral 

contraction 

in  3".80. 

Total. 

Per  aquare 
inch. 

EloDgatioD. 

Set. 

Remarks. 

Pounds. 

10,  500 
105. 600 
211.200 
316.  800 
422,  400 
528,  000 

10,560 
105.600 
211. 200 
316.800 
422, 400 
528,  000 
422,  400 
316, 800 
211,200 
105, 600 

10,660 
641,390 

679, 119 
0 

Poundi. 

947 

9.470 

18,  940 

28,410 

37, 880 

47.  350 

047 

9,470 

18,940 

28,410 

87,  880 

47,  350 

37,  8«0 

28,410 

18.940 

9,470 

947 

57,520 

00.910 
0 

Inch. 

0. 

.0<60 
.0947 
.1444 
.1958 
.2502 

Inch. 

0. 

0. 

.0001 
.0007 
.0021 
.0035 

Inch. 

loitial  loud. 

Load  released  and  bar  rotated  one 

half  turn. 
Maximnm  stress  applied. 

•••••a ■••••• 

0. 

,W>03 
.  0007 
.0010 
0013 
.0016 
.0013 
.0010 
.0006 
.0002 
.0000 

.•■»•«  •»■•«. 

.036 



Note. — ^The  lateral  contraction  under  tensile  stress  was  measured 
by  means  of  a  micrometer  mounted  transversely  or  at  right  angles  to 
the  axis  of  the  bar. 
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Ko.  3142. 

Thickness....  3M  64 
Dimensions,  ^  A 3". 40 

B 3".49 

Sectional  area,  10.80  square  inches. 
Gauged  length,  150". 


Applied  loads. 

Id  Kauged  length. 

Lateral 

cuutiiurioi) 

iu3".20. 

KcmarkH. 

• 

Totrtl. 

Per  HOiiaro 
inch. 

Elono:ation. 

Set. 

Pound*. 
10.  900 
109. 000 
218,  000 
327.  Oi»0 
43'}  000 
515. 'iK) 
436.  (100 
32:  000 
2tr,  000 
109,  000 
109,  Oi!0 
21 H.  000 
827,  000 
436.  000 
545  IHiO 
436,  000 
327.  000 
430,  000 
64.-.,  000 
623.  200 
64"'.  000 
523, 200 
436  »00 
327.  000 
350. 000 

218. 000 
109.  000 
109,  000 
218, 000 
327,  000 
218,000 
109.000 

10.900 
109. 000 
218. 000 
327,000 
436,  000 
645, 000 
436. 000 
327,  000 
218. 000 
100. 000 

10,900 
679, 119 
0 

Poundt. 

1,001 
10. 010 
20,020 
80,  030 
40.040 
50,  U50 
40,040 
30.  030 
20.  (»20 
10,010 
10,010 
20, 020 
30.  030 
4"  040 
60,050 
40, 040 
30.030 
40.  040 
60,  050 
48.040 
60.050 
48.040 
40.040 
30. 030 

Inch. 

0. 

.0475 
.OO'^O 
.  1516 
.2056 
.  2626 
.2116 
.1501 
.  1007 
.  0.J40 
.  0.525 
.1045 
.1570 
.  2107 
.  2655 
.2132 
.1607 
.2127 
.  201^0 
.  2557 
.2667 
.2566 
.2146 
.1622 

Inch. 

0. 

.0010 
.001.1 
.0018 
.  0020 

Inilial  loatL 

Set  micrometer  with  this  load, 
which  was  an  advancing  one, 
then    ba<'ked    off    ni1crometi?r 
".002,  and  then  backed  off  load 
400  poundn,   when    there  waa 
contact  of  micromotor,  show- 
injj  ihe  ai>ovo  clitHrauce  (".002) 
hud  been  taken  up. 

Maximnm  stress  applied. 

*****      •■• 

1 

.0060 

• 

20.020 
10, 010 
10,  010 
20, 020 
30.030 
20, 020 
10,  010 

1,001 
10.010 
20,020 
30, 030 
40, 040 
60,050 
40,040 
80,030 
20,020 
10, 010 

1.001 
62,300 

0 

.1094 

.0565 
.0349 
.1070 
.  1599 
.1080 
.  0560 

.OOSl 

1 

!"- ' 

.0081 

0. 

.0003 
.  0(t06 
.  00(19 
.0012 
.0015 
.0012 
.  0009 
.  0n.:6 
.  0002 
0 

. 

.03 

V. 
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STRAINING    OP  COLD-ROLLED   STAVES. 


\\ 


Total  load  of  679,119  pounds  applied  to  each  stave. 
Deflections  measared  in  length  of  13C". 


■1 

i 


-h 


No.  of 
tevt. 


3157 
3158 
3150 
31()0 
8161 
81(>2 
3163 
3164 
8105 
3166 
3167 
8i68 
3169 
3170 
3171 
8172 
3173 
3174 
3175 
3176 
3177 
3178 
8179 


Marki*. 


3 

i 

6 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

2U 

21 

22 

23 

24 

25 


D:menMi«>nB. 


Wi.lth. 


A. 


Inch. 
3.46 
3. 48 
3  40 
3.12 
3.43 
3.45 
a  45 
3.46 
3.50 
3.46 
3.42 
3.45 
3.50 
3.54 
3.45 
3.54 
3.50 
3.ril 
3.54 
3.46 
3. 4ri 
3.50 
3.53 


B. 


Inek, 
3.61 
3.63 
3.54 
3.53 
3.63 
3.63 
3.61 
3.G2 
3.62 
3.60 
3.54 
3.61 
3.53 
3.61 
3.57 
3.59 
3.59 
3.61 
3.61 
3.63 
3.61 
3.61 
3.62 


Thick- 

B«88. 


Inch. 
3.  15 
3.16 
3.15 
8.16 
3.15 
3.15 
3.13 
3.15 
3.13 
3.15 
3.16 
3.14 
3.16 
3.15 
3  14 
3.14 
3.14 
3.13 
3.14 
3.15 
3.15 
3.14 
3.15 


Sectional 
area. 


Loads 
applied, 
pounds. 


Sq.  inches. 
11.12 
11.22 
10. 92 
10.97 
11.11 
11.14 
ll.ii4 
11.14 
11.13 
11.11 
10.98 
11.07 
11.09 
11.25 
11.01 
11.  .8 
11.12 
11.13 
11.21 
11.  UO 
11.11 
U  15 
11.25 


Sq.  inehet. 
61,  uTu 
60.530 
62,190 
61,910 
61. 130 
60,960 
61, 51U 
6(1,060 
61, 020 
61,  \M 
61,850 
61.350 
61,240 
60.370 
61.680 
60,740 
61,  070 
61,020 
00,580 
01, 740 
01. 130 
60.910 
60,370 


Perman- 
ent Ret 
in  50". 


Total 
dtflecliOD 

Jlft»T       I 

Btrainin^. 


Inch. 


15 


10 


.08 
.07 

.07 
.10 

".is" 

.05 
.05 
.08 
.06 


The  following  staves  were  straightened  in  a  screw  press,  and  strained 
a  second  time  with  679,119  pounds  tension :  Kos.  9, 11, 13, 15,  16, 18, 19, 
21,  and  24.  This  straining  appeared  to  increase  the  permanent  set  of 
the  following  staves  ".01  each  in  a  ganged  length  of  50" :  Nos.  9, 11,  l.i, 
15y  18,  and  24.    The  other  restrained  staves  showed  no  additional  sets. 

Stave  No.  11  has  deflection  of  ".10  after  straightening  and  second 
application  of  stress  of  679,119  pounds.  It  was  restraightened  in  ilie 
screw  press  and  afterward  strained  with  679,119  pounds  tension.  5o 
further  set  appeared. 


PYROTECHNIC   MORTAR    BODY. 
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PTBOTEGHNIG  MOBTAB  BODT. 

Tensile  test  of  two  samples  cut  from  a  fractared  wronght-iron  pyro- 
technic mortar  body  which  exploded  July  4,  18S9,  at  Salem,  Mass. 

The  mortar  body  was  made  of  a  piece  of  gas  pipe  reinforced  with 
hoops. 

A  ring  1^^'  long  was  cut  from  the^  body  near  the  fractared  end,  this 
ring  was  cut  into  two  specimens,  the  specimens  straightened  hot  and 
afterward  tested  by  tension. 


3^'^ -bore 


^'^ 


eS' 


^pecimerv 
Ting, 


lSo.of 
teat 

4273 
4274 

Dimensions. 

Sec- 
tional 
area. 

Tensile  strength. 

t 

Fiaotare. 

Width. 

1.558 
1.555 

Tbiclc. 
neas. 

Total. 

Per 

square 

inch. 

IneK 
.278 
.255 

Sq,inch. 
.433 
.396 

Pounds. 
18, 820 
le,  940 

Pounds. 
43, 4G0 
42,780 

Fibroos,  lamellar. 

Fibrous,  lamellar,  65  per  cent.  Ob- 
lique following  scarf  of  lap  weld  in 
pipe,  45  per  cent. 

I 


« 


1 


862  CHAIN   CABLE. 


tevshe  tests  of  chaih  gable  fob  inspector  third  u.  & 

light-house  district. 


ill  i 

[  t  \  Samples  cousist  of  three  stadded  links  of  chaia  with  end  liuks  not 

studded. 


No.  3875. 

Studs  branded  "  W.  K  Y.» 

Diameter  of  end  liuks,  2".12. 

Diameter  of  studded  links,  2'^ 

Sectional  area  of  studded  chain,  6.28  square  inches. 
•  Tensile  strenfj:tb,  183,200  |)ounds=29.170  pounds  per  square  inch. 

Fractured  end  link  at  weld.    Followed  the  scarf  in  part;  balance  of 
fracture  fibrous  with  granular  metal  at  one  side  of  fractured  surface. 

A  second  fracture  occurred  inside  of  link,  which  was  granular  throogh- 
out. 


No.  3875a. 

A  new  end  link  provided  and  chain  retested. 
Tensile  strenj^tb,  194,C(K1  pounds=30.920  pounds  per  square  inch. 
Fractured  outside  studded  link  in  the  quarter  and  in  the  side.    Both 
fractures  were  granular. 


No.  3876. 

i2"  14 

Diameter  of  studded  links,  1".82 
Sectional  area  of  studdc^d  chain,  5.20  square  inches. 
Tensile  strength,  218,530  pounds=42.0J0  pounds  per  square  inch. 
Fractured  first  link  of  chain  at  weld ;  followed  scarf  in  part,  show- 
ing an  unwelded  dark-colored  spot  l"xl§"  J  balance  of  fracture  fibioos. 


ENDURANCE  OF  ROTATING  SHAFTS 


OF 


0.  H.  STEEL,  WROUGHT-IRON,  AND  CAST-IRON. 
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EHDUSAHCE  TESTS  07    BOTATIBfO  SHAET8.— TESTS    COHTIHITED 

FBOM  BEPORT  OE  1889. 

The  experiments  herewith  reported  were  made  chiefly  with  two  kinds 
of  metal:  a  mild  grade  of  open-hearth  steel,  and  a  sofb  but  tough 
wrought  iron. 

The  specimens  were  turned  down  from  hot-rolled  rods  1^"  diameter, 
each  of  which  was  about  15  feet  long. 

The  rods  were  marked  numerically  and  specimens  taken  from  them 
bear  their  distinguishing  numbers. 

The  tests  comprise  bars  ruptured  under  fiber  stresses  which  were 
increased  at  intervals,  beginning  with  loads  below  the  elastic  limit, 
rupture  occurring  after  stresses  had  been  reached  which  caused 
greater  or  less  permanent  sets. 

The  larger  number  of  specimens,  however,  were  subjected  to  special 
treatment,  and  observations  on  their  behavior  made  at  frequent  intervals, 
carrying  out  the  idea  embodied  in  the  tests  of  previous  years,  that  is, 
giving  prominence  to  the  investigation  and  determination  of  observable 
changes  in  properties  preceding  ultimate  rupture,  as  well  as  the  effects 
of  different  treatment  upon  the  ultimate  endurance  of  the  shafts  under 
repeated  alternate  stresses. 

It  will  be  seen  ^m  the  details  of  the  tests  that  certain  specimens 
were  ruptured  under  a  constant  fiber  stress,  and  others  were  annealed 
at  different  temperatures,  and  aft-er  different  intervals  of  rotations; 
also  that  the  test  of  certain  bars  which  began  at  atmospheric  tempera- 
ture  were  allowed  to  acquire  a  higher  temperature  due  the  rapid  alter- 
nation of  stresses  when  exceeding  the  elastic  limit,  and  some  were 
maintained  at  a  uniform  low  temperature  by  means  of  a  stream  of  cold 
water  flowing  upon  the  experimental  shaft  at  the  middle  bearing,  and 
some  bars  were  run  at  higher  temperatures,  either  which  they  were 
allowed  to  acquire  by  the  natural  tendency  to  heat  as  above  referred 
to,  or  were  initially  heated  at  the  commencement  and  during  the  con- 
tinuance of  the  test  by  means  of  gas-burners. 

The  speed  of  rotation  was  for  most  of  the  shafts  kept  at  400  turns 
per  minute.  A  higher  speed  was  employed,  however,  for  a  number  of 
shafts  than  has  heretofore  been  used  in  these  investigations,  namely, 
2,200  rotations  per  minute. 

It  was,  of  course,  at  this  higher  speed  that  the  greatest  natural 
heating  of  the  shafts  occurred. 

The  opportunity  afforded  by  this  high  rate  of  speed  was  utilized  to 
extend  the  observations  of  the  previous  year  on  the  relative  deflection 
of  the  shaft  under  extremes  of  speed. 

H,  Ex.  165 55  865 
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866  ENDURANCE  OF  ROTATING  SHAFTS. 

Test  No.  31. 
0.  H.  Steel  from  Rod  No.  1. 

The  test  of  the  shaft  began  under  the  maximum  fiber  stress  of 
20,000  pounds  per  square  inch,  which  was  continued  by  increments  oi 
1,000  pounds  per  square  inch  after  successive  runs  of  10,000  turns. 

Slight  permanent  sets  appeared  under  the  earliest  loads,  but  did  not 
increase  in  ampunt  until  40,000  pounds  per  square  inch  fiber  stress  was 
reached. 

Under  succeeding  loads  the  sets  increased,  and  with  the  increase  of 
sets  the  shaft  gradually  acquired  a  higher  temperature,  which  became 
painful  to  the  touch  just  prior  to.rupture. 

At  the  time  of  rupture  the  shaft  was  running  under  a  load  of  53,000 
pounds  per  square  Inch,  maximum  fiber  stress,  and  had  made  330,410 
rotations. 

The  censile  test  of  the  specimen  taken  from  the  outer  end  of  this 
shaft  showed  an  apparent  elastic  limit  of  58,000  pounds  per  square  inch. 

The  rotating  test  was  discontinued  before  the  rupture  of  the  shaft 
was  completed.  The  fracture  at  the  time  had  extended  over  180  degrees 
of  arc  on  the  surface  of  the  shaft,  and  had  separated  45  per  cejit.  of 
its  sectional  area.  This  section  of  rupture  had  a  dull  leaden  hue,  wil^ 
a  fairly  smooth  surface. 

The  balance  of  the  fracture,  after  the  shaft  was  broken  transversely 
over  the  anvil,  showed  a  fine  granular  appearance,  but  with  several 
fine  cracks  extending  below  the  cylindrical  surface  from  "XiS  to  ".10, 
the  sides  of  which  were  comparatively  smooth,  and  were  developed 
doubtless  during  the  time  the  shaft  was  rotated  under  load. 
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874  ENBURANCB  OP  ROTATIKG  SHAFTS. 

Test  No.  32.— 0.  H.  Steel  from  Bod  No.  1. 

A  constaot  load  was  empldyed  throaghoat  the  test,  giving  the  maxi- 
mam  fiber  stress  53,000  pounds  per  sqnare  inch.    The  shaft  acqaired  a 
I  higher  temperature  while  running,  and  was  cooled  with  water  prior  to 

'  '  measuring  the  deflections  and  sets  following  the  run  of  5,000  turns. 

The  tensile  specimen  showed  an  elastic  limit  of  51,000  pounds  per 
\  square  inch.    The  metal  in  the  rod  from  which  this  shaft  was  taken 

I  \  showed  yielding  and  increased  elongation  under  diminished  loads  after 

\  \  the  elastic  limit  was  passed. 

\  J  The  rotating  test  was  discontinued  before  rupture  of  the  shaft  was 

completed,  about  20  per  cent,  of  the  sectional  area  remaining  iutact, 
which  showed  a  fine  granular  appt^arance  when  broken  over  the  anvil. 
The  appearance  of  the  metal  ruptured  while  under  rotating  test  was 
similar  to  the  fracture  of  test  No.  31,  the  surface  having  a  smooth, 
battered  appearance. 
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876  ENDURANCE   OF   ROTATING   SHAFTS. 

Test  No.  33.— 0.  K.  Steel  from  Rod  No.  1. 

The  conditions  of  test  were  the  same  in  this  experiment  as  with  shaft 
Ko.  32,  and  the  endurance  under  test  nearly  the  same ;  the  total  nom* 
ber  of  rotations  being  23,850  for  this  shaft,  against  23,100  for  the  former. 

The  metal  was  ruptured  on  opposite  sides  of  the  shaft;,  the  test  being 
discontinued,  leaving  40  per  cent,  of  the  sectional  area  intact 

When  finally  broken  across  the  anvil  the  different  parts  of  the  frac- 
tured surface  presented  the  characteristics  previously  noted. 
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878  ENDUKANCE   OF   ROTATING   SHAFTS. 

Test  No,  34.—  0.  H.  Stedfram  Bod  No.  L 

The  shaft  was  run  under  the  same  maximam  fiber  stress  as  in  tiie 
two  preceding  test43,  53,000  ponnds  per  sqaare  inch. 

It  was  annealed  in  an  oil  bath  at  the  temperature  of  589^  to  595^ 
F.,  after  each  of  six  consecative  runs  of  5,000  rotations  each. 

After  the  final  annealing  and  prior  to  rupture  there  were  two  inter- 
vals of  rest  of  32  and  66  days  respectively. 

The  micrometer  readings  made  before  the  shaft  was  rotated  showed 
small  permanent  sets  which  increased  after  running  up  t3  the  time  of 
annealing. 

After  each  annealing  and  the  concurrent  interval  of  rest  the  sets 
were  at  first  small,  but  increased  after  the  shaft  had  been  run  as  before. 
The  same  phenomena  were  exhibited  by  the  shaft  following  the  longer 
periods  of  rest  without  annealing. 
j  bow  annealing  temperatures  were  employed  because  it  had  beea 

shown,  by  other  experiments  upon  alternate  stresses  by  tension  and 
j'  compression  that  a  disturbed  elastic  limit  was  sensibly  restored  by 

1  exposure  to  comparatively  low  annealing  temperatures,  hence  it  waa 

]  desired  to  investigate  the  effect  of  such  annealing  upon  the  ultimate 

endurance  of  these  shafts. 

While  in  this  test  and  the  test  of  the  following  shaft,  which  was  also 
annealed,  there  is  evidence  of  greatly  increased  endurance,  yet  subse- 
quent tests  have  introduced  conflicting  evidence  upon  this  pHoint 

The  metal  which  fractured  while  rotating  comprised  60  per  cent  of 

the  sectional  area.    This  part  of  the  surface  presented  a  cresoent-^bape 

outline,  with  the  dull  leaden  battered  appearance  typical  to  this  manner 

;  of  fracture.    The  fracture  was  completed  over  the  anvil,  the  balance 

having  a  silky  appearance. 
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884  ,         ENDUEANCE  OP  ROTATING  SHAFTS. 

Test  No.  36.— 0,  R.  Steel  from  Mod  No.  1. 
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i  » 


Tested  under  53,000  poaods  per  square  inch  maximum  fiber  stren 
and  annealed  at  595^  F.  after  intervals  of  10,000  rotations.  Small 
permanent  sets  were  displayed,  due  to  loading  before  the  shaft  was 
rotated.  After  rotation  the  sets  increased,  but  were  diminished  at  eaeh 
successive  annealing. 

A  period  of  rest  of  24  hours  after  the  shaft  had  made  20,000  rotations 
was  not  followed  by  any  material  reduction  in  the  sets,  in  this  respect 
difi'ering  from  the  preceding  shaft. 

The  test  was  discontinued  when  40  per  cent,  of  the  sectional  area  was 
ruptured.  The  principal  fracture  extended  inward  firom  one  side  of  the 
shaft;  a  small  crack  on  the  opposite  side  had  begun  to  develop.  The 
balance  of  the  fracture  when  completed  over  the  anvil  displayed  a  gran- 
ular  appearance. 
i     ,]  A  few  additional  rotations  would  have  completed  the  rupture  of 

these  shafts  in  the  testing  apparatus,  the  tests  generally  being  discon- 
tinued at  a  time  immediately  preceding  complete  rupture,  when  there 
was  violent  wabbling  of  the  shaft. 
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Test  No.  50.— 0.  JET.  Steel  frwn  Rod  No.  2. 

This  shaft  aod  the  others  from  the  same  rod  were  ran  under  the 
constant  fiber  stress  of  50,000  ponnds  per  square  inch  until  ruptured. 

The  initial  loading  before  rotating  showed  small  sets,  which  were  very 
much  increased  at  the  completion  of  1,000  turns,  and  so  continued  to 
the  end  of  the  experiment. 

A  typical  fracture  occurred. 


'  r 


\ 


892 


'I 
il    » 


i 


o 


o 


p 

CO 

a 

QO 

.2 

o 


&> 

C 

OS 

a 
p 

<3; 


e 

a> 

!^ 

^ 
•u 

« 

• 

,o 

V. 

« 

^ 

a; 

to 

»*•» 

^ 

P 

$ 

0) 

^ 

H^ 

hi 

• 
0) 

•^^ 

f 

o 
a 

1 

a 

P4 


o 

s 

o 

o 
'd 

OP 

P4 


(h 

0) 

»» 

•M 
^ 

^ 

B 

iH 

CCS 

^ 

S 

ns 

^ 

o 

ENDURANCE  OF   BOTATINQ   SHAFTS. 


4 

t 


i 


o 


2 

I- 

S 

g 

e 


a 
P 


•a 

e 
h3 


•2 

-a 
o 


.MMio  «9ee9  (HMca  oie^  ta^*e>  zi^^t  tri** 

§SSS  eSo  ooS  SSe  Soo  ooo  oSo 

r-nm  <f<0:«  Sl:9  c^!fi9  !S9S  ^^!&  ^^^ 

c^  t*  C  S  S  S5  SxSfi  99s  ASw  29S  SEZ& 

•  OQ  CO  n  c?  CO  M  CO  CO  09  n  CO  9  9vS€9  999  999 
.«ooe  c^oo  ooo  cSoo  ooo  oeo  ooo 

u«*>  • 

'"'Sa  ^^^  S^&  &i2^  ^3S  St^S*^  ^^S 

(«f955  Soek  oooo  t-oA  ooSS  Soook  vHaSS 

|--.  --  --:  --  -1  --t  -': 

«el§  §§§  l§s  l§§  §s§  §§i  §1§ 

I--  —  —  —  —  —  — 

9*SS  S59fiS  £0000  fl*-4(D  eoooo  »»c»!0  q«oqo 

•  ooo  coSoQ  Hcoto  S'O^  t*9lr  •^lom  ^:t*^ 
pfi  o  a  o  ooo  o«-<o  oo^^t-^  r«oo  vHOrj  mooo 

^••i^r-l  *^i-iG<l  r^M^  rHC«C4  C9C4C9  Mv-iM  C4  ri  CM 


a 
o 
•^ 

£ 


to 

« 

a 

0 


a 
O 


I 


<9<o  V      <9a  «      OiO  o      tSiO  «      QfO  «)      QiO  «      <3iO  «» 


CI 


o 

8 

CO 


o  o 


s 


s 

U 
«2 


Ss 


S 

o 


s 

o 


0  £  ca  . 
a  •&  ^^ 

M  fc"  •  B 


ENDURANCE  OF  ROTATING  SHAFTS.  893 

Test  No,  51.— 0,  jff.  Sieel  from  Rod  No.  2. 

Duplicate  test  of  No.  50,  excepting  this  shaft  was  annealed  in  an  oil 
bath  at  the  temperature  of  500o  F.  upon  the  completion  of  13,000  rota- 
lions. 

Small  Rets  were  ehown  during  the  initial  loading,  which  were  in- 
creased, however,  after  rotating,  again  diminished  after  annealing,  and 
then  increased  as  the  test  progressed. 
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Test  No.  52.— 0.  H.  Steel  from  Rod  No.  2. 

The  test  was  interrupted  at  the  completion  of  10,000  rotatious,  and 
rested  without  load  for  a  period  of  41  days.  Loading  and  measDrioi; 
the  shaft  after  resting,  the  sets  were  very  small,  but  were  increased 
when  measured  after  completing  1,000  rotations  aclditioual. 

The  shaft  was  annealed  twice,  after  13,000  and  23,000  rotations 
respectively,  the  effect  of  which  was  shown  by  the  diminished  setfi  as 
before  mentioned  in  other  tests. 

increased  sets  followed  the  renewal  of  the  test,  yet  from  the  gradual 
manner  of  their  increase  the  shaft  was  apparently  slow  to  resume  iu 
former  condition. 

A  typical  fracture  occurred. 
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Test  No.  53.— 0.  fl.  Steel  from  Bod  No.  2. 

The  shaft  made  6,000  rotations  and  then  rested  without  load  41  days. 
The  sets  which  were  observed  after  resting  were  small  compared  with 
those  which  preceded,  bat  this  apparent  rigidity  was  lost  when  rotations 
began. 

The  shaft  was  annealed  six  times  at  500^  F.  at  intervals  of  5,000  rota- 
tions, the  first  annealing  being  done  when  8,000  rotations  had  been  made. 

A  temporary  reduction  in  the  sets  followed  each  annealing. 
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ENDURANCE  OF  ROTATING  SHAFTS,  911 

Test  No.  65.— 0.  H.  Steel  frtm  Bod  No.  3. 

Shafts  from  rod  No.  3  were  each  tested  nnder  45^000  pounds  per  square 
inch  maximum  fiber  stress. 

The  test  of  this  shaft  was  continuous^  excepting  the  intervals  of  time 
necessar3'  to  make  observations  upon  its  deflection  and  the  permanent 
sets;  also  the  shaft  rested  over  night  at  the  close  of  50,000  rotations. 

There  was  a  gradual  increase  both  in  the  maximum  set  and  the  total 
deflection.  Thus  we  observe  the  maximum  set  '^0004  and  the  mean  deflec- 
tion '^0333  under  the  initial  load,  both  of  which  values  increased  after 
the  shaft  had  been  running,  and  Anally  the  last  observations  made  prior 
to  rupture  gave  the  values  '^0083  and  '^0346  respectively* 
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Test  No.  66.— 0.  H.  steel  from  rod  No.  3. 


Aunealed  six  times  at  500^  F.,  at  iutervald  of  10,000  rotations, 
the  final  annealing  being  done  when  63,000  rotations  were  completed. 
After  a  further  ran  of  53,900  rotations  the  shaft  ruptured. 

The  effect  of  annealing  on  the  magnitude  of  the  sets  was  the  same 
as  recorded  in  previous  tests. 


I 

0'> 


BNDUBANCE   OF   ROTATING   SHAFTS. 


916 


GO 

If 


W 
« 


I 
S 

o 


a 
o 

Pi 

0 
CO 

eS 

a 

CO 

a 
o 

o 

CD 


5 


9 


Q 


0 

a 

a 


o 

I 


■♦J  ^ 
^  O 


a 


d 

i 


s 

I 


I 

a 
& 

I 

a 


■^^ 

^ 


•a 


•8 
1 


I 

o 


I 

g 

I 

a 


s 

o 
H 


o 

9 
93 


ill- 

Ms. 


.  I 

a 

j9*9STt     9^*A     VtAM     QStrg     S^s;     ^a»«     tr^co     •-•^29  S(rQ 

•«999     ei-^>^     A^»i     9^@     omm      Orr^     rf'^'0      oee  n^9^ 

■KSSS      090       Q99      990      S^S      SfiS      OSS      09S  999 

■ISoo     ooo     090     ooo     55o     S5o     os5     ooo  oSo 

N :  •  •  • 

99401      •96*9     t*9'9     CQi>«o      r-eet«      aoooQ      ^^9»      t^tawH  n«9« 

gfifi     rsAm     939     Q3S      fims     S9^     !«^e«     coeom  HsS 

.f9f90      49999      CQCQeo      C'Ci?^      neon      conn      nron      eoC3C9  (9699 

^ooo     ooe     900     oeo     eoo     ooo     obo     ooo  ooo 

>5 

i^SSS     ooo.SKao     ooo     oSo     Soo     S  o  S     S  S  S  ooo 

1^^^   ---  --r.  -i-:^.  rr-^.  --.':  ".-.-i  --i  -i- 

^SiS  §§§  §§i  i§§  iSs  i§l  §§§  ill  iiz 

I-:-.-:  -^-t-i  ':ri  -^-t^  -i-.-t  -t-:'^  -:-:':  ^".':  -^-ir 

.SS9    8SS    SS*^    SShS    ^!2^    tSSeS    ^^'^    S^^S  ^'^'^ 

•«So8       SSS       OoS       ooo       SpO       o3o       oS^       pSo  OSO 

^i^rHM        r^eiel        Q*e*Si        f-i^CM        v^e^S^I        i^fHC^        fir^e^        ^r-irn  ^IMCM 


<S>o  «»      diO  u      QiO  u      Q>a  u      6«o  <>      t!>a  u      Q<o  «»      Q.a  «>      s.q  o 


ef 


s 

o 


s 


s 


W) 


o 

s 


916 


|r>-. 


■2 

a 

a 
o 

Q 
I 

^> 


o 
I 

O 


f. 

J* 


S 


ENDURANCE   OF   ROTATING  SHAFTS. 

'•        ^  I 

i  ^ 

B  I 

^  u  "5 

**  i  S 

«  a  2 

c-  «  ■ 

^  ^  m 

'«  o 

o  •-  c 

cSjq  1; 

i,^  • 

o  ra 

5";:  s 

^«  •        Sg 

o «       ~  « a 

a  o  "o* 

—  5  ••e 

*;  t.  S  o 

^1  si 

^S-???    S^3       SoS    IIS    §§3    SS2S    5S2S5    2S2§    SSfS         S| 

|sl§  s§§     §§i  ssi  lis  s§s  sss  ss§  Iss      si 

^ d  "  • 

a'^>n  xr^t^  9f*^o  09«n'  S9«9$9  SSS!9  !f**!S  ine^  opr-t*  ''■'$ 

f^Srj  -~5r:«  «««  G3S2  £SSS  522"  a»Q  £999  S9S0  ««3 

.rirjr*  «2"  S22  S92S  «2a  S2S  SSS?  SS49  «*«»  »35 

,{£  o  o  3  COO  ooe  000  ooo  000  ooe  000  000  eoe 

V t..  ..•  •• • ... 

Mi 

<gll  ISg     i'sl  111  iii  Si§  §11  §l§  §|g    §11 

t^— *r^»^   r^f-i^^      CJr-t^^   Cl»-*»^   »^^^H   r^v^v^   ^4^^^   ^^  ^i4^>^   ^1^9.49^     Cl^^ 
^••«     •••       ••«     •■•     •••     •••     •••     •••     »••      ••• 

<§»S  gil     ill  sis  sis  lis  §12  sis  ill    Ss! 

*«•••   •••     •••   ••«   •••   ■■■   •••   ••«   •••    «•• 

CAn-4<      oQoe>         S2S      ^SS     999     «rinco     m90-<     tr«o      >^oo 

.ocr^— •      t-?)'M  00a      'Hoa      oao      (.^oa      r^oo      oS««      «>tr-? 

.fO^o      c:a>o  cobot      soft      coSi      000      poo      o5o      000 

^  ^  C^  Cs|        ^  f-i  SM              W -^  ^        CiC4»^        ^i-^i^        e4C4«H        ^^C<l        r^  wm  C*        M  CI  M  W-i^ 

K •  •     •     . .    .  • 


tSA   W         Q<C   O 


Oa  w      t$>o  u       QiO  «      e.o  tt      0>d  «>      O«o  V       QiO  o 


a«« 


o 

CO 


o 


»      s 


I  8  S 

000 


ENDURANCE  OF  ROTATING  SHAKTS. 


917 


I 

I 


S 

2 


O 

a 

s 

s 

N 

a 


1 


s 


oo 


:s: 


>74^     e««eQo     t>e«M     eco< 

iss  S8S  gs§  ss; 


fH  n  «H      lA  e«  ^1 


(09(7     us^iq     r^eop 

ss  sss  §ss  sss  sss 


IS?* 


ii§  S" 


>o     ooe 


!SS    SCSI 

800     riMi 


*fi5       ^r-i-^S     :f*')!f     *f^!f     t*<0S  ^*£S  !SS& 

icon  S8Ss     cjsoM      Moocj      SSWco  wjJSS  SSSSu 

I QO  C9  •$  69  vO      9  ??  9      9  9  9      C"*  ^  '"'  Q  $9  ^  6?  ^  ^ 

ooo  ooo  ooo 


e     ooo     oo< 


i§S  lis  lis  111  lis  SiS     ii§  III  III  3ii  ii§  iii 


•  •    /• 


fi^cD     ooiom     lAe^flQ     ^ooo     c^oqia      aeor^   '      cs!QS     996*9     9K?9     ^^t:     *2^2^     9Am 
si  ssi  §sl  sis  sii  is:     ssi  sii  isi  2S3  sss  izi 


1  li 


'•-4     c^esM  «wtf>  «t^m  o«pao  !S99  iOtrt-*  9A«d  kqoo  oms  i-4inao 

§<moo  *^oo  f-<ako  9^9  aaS  cSoo  o^o  oo— •  o«-io  ^oo 

999  999  Q09  o99  <S5e>  o»oo  5So  ooiQ  ooo  oo5 

?ie>iS  cSStfl  e«!-S04  c^mc^  t-iiH*H  r-iffie)  ^?ioi  ci^M  cioici  e*c*<Fi 


OiO  <»      QiO  tt      Q>o «      Q>a  o      ttiO «      tt>o  o  Q>o  o      tSiO  o      <S>o  o      QiO  u      Q>o  o      9«o  o 


s*       8"       S       s; 


1 

§ 

sf 

?i 

09  CO  CQ 


O  O 

m  M 

CO  CO 


^ 


s 

O 


o  o 


918 


ENDURANCE   OF   ROTATING    SHAFTS. 


d 
a 

a 

o 

;^ 


^ 
«> 


tq 


a 


c^ 


(3 


c 
O 
O 


be 

a 
u 

a 
S 

o 


1 


'S 


9 


a 

a 
O 


n 
o 


o 


a 


o 
H 


s 

9 

CI 

0 
«3 


6i£ 

=  £  §  • 

H  M  •  a 

J5  4)  (h  "^ 


o  S 

o  <- 

S  '  9 

s  " 

'i  I 

I  * 

2  » 

i  s 

a    .  '  • 

« u  S 

s    « 

llig     isi  sss  sss  ssi  ssi  iss  isi 

H ©  ©  ■  * 

G»i     »^S  SSS  iii  i§§  §Hi  iSS  §§&     S^< 

.«M.->5  irpjrt      S2S52     &S?s     B^  9     SSs     SSQ^     cj««  «n 

^ooe         ooe     ooe     eo©     ooo     eeo     oeo     oee        o< 

%f        m        m       •  •••  ••«  •••  •••  •«■  •••  •••  ••«  ••• 

<g§§  III  ill  ill  sis  lis  i§e  ggg  in  in 

^  ,-1  rH  (^       ^t^l-4    ^^mi-t         ^^r^w^         ^^^4mm        ^4^*4    w4  r^  vH    9^  m4  ^^  g^tm^m       r^^^ 

^ 

«S3S     i^si  sis  SSs  s§3  S8S  lis  iss     ess 

2a(«  •••      •••      «••      •••      •••      •■•      •••  •••     ••• 

.^opp        ooS     pSS     eoS     o»8o     fiSfi     sSS     SSS 
we^i^?t        C4<^^     ^^e«     e4C4c4*    I-4I-4M     ^f^e)     m^^m     t-^^^^i 

^ 


Oa  tt 


QiO  o      e>e  «»      OiO  o      QiO  <»      tti©  o      4* «      Q<o « 


Q«  Q     Q<ao 


o 
eo 


o 


s? 


§    i 

s      i 


o 


s 


s 


ENDURANCE  OF  ROTATING  SHAFTS. 


919 


9 


a 


i 


•8 
I*" 


i 

I 


888  is: 


SI 


IS 

8 


188 


8 


liOr-i 


l<PQO 


!88    881 


131 


ill 

o  o  o 


:8g 


|i|  §§§  sss  m  !i§  sii  ii§  ill  m  lis  isi 


§iS  §3§  3il  §33  §S§  §l§  3§§  §33  §§3  313  333 


liAl 

ill 


<SiO  o       QiOO       QiO  «       Q.O  «       4iO  «»  9«0  o       6.00       <9.o  u       ttiO  «       19.0  «       <S«0  « 


8 


8 


S         3f 


&         3 


S 


8  ;*         8'         Jf         15  * 


5f 


920 


^5 


(5) 


2 

s 

s 

OP      • 

S   CO 

a  0^ 
o  ja 

l« 

«^ 

CO  o 

£3  « 
pO  CO 

CO 

n 

%   <D 

5^ 

•^  oo 


s 


^  CO 

a    . 
©^ 

^^ 

8    CO 

Cm 

cQz: 
.  s 

u     • 

a 

.^  o 

o 


a 
o 


a 


2 

S 
2 


a 
o 

S 

o 

S 

d 


ENDURANCE    OF   ROTATING    SHAFTS. 


& 


^ 
^ 


c 

a 
o 


1X3 
O 


"a 


"a 


a 


o 
H 


d 

C/2 


B«e 


a  i:  3  J 


a 

^5?i?  ?.??s  S2S  5§8  5g«  sag  2gs  $31  sss 
1§gi  sss  ss§  sss  is^  ssi  sis  lis  lis 
N 

oat^co      0)000      or4£4     c9-^fH      eoi^ee  M^m  e^iQ  44t»     mac 

ccm^     m«rH     !S^n     ^^:f     sss  ^•^iP  3^ip  Bsa    SS9 

.Ptr^cS      ccnro      SSd      SSS      SSIS  &SS9  SSfi  999     9SS 

■<  G  o  o     ooo     eoo     ooo     ooe  oeo  ooe  See    eeo 

V •••  •••  .». 

^111  III  III  iii  III  III  isg  III  III 

£■•■•        •••        •••        •••        •■•        •••        •«•       •••      »•• 

^iii  sSi  3SS  §11  5i§  ieS  l§§  SS§  i§§ 

^>  ^  »H  i-H        r-ir-li-»        »-l^»S        «-4r-l*i^        fi^i-*fii<        vH  »^  *-<        ^^  rH  p^        v4r4^       «i«»««* 

^ 

» 

e)S4'^     r-icaa     oce*^     ^co«     S3&9A     rJsil:     St^o     9«o^    SS2 
.000     f- o  o     sJ2^     t^5J     CSS2     SSS9     9S9     9S9     59C 

■sssi  sss  sis  3S8  »ss  sis  Sis  sis  ii§ 
4 


tS>o  o      0.O  u      ttiO  o      QiO  u      0>c  t»      QiO  u      0<e  o      Q<c  o     ^* 


s 


o 

s 


8  S         i 

000 


.0 


ENDURANCE   OF   ROTATING    SHAFTS. 


921 


^? 

^^ 
II 


n 
O 

o 
« 

u 

a 

1 

s. 

I 


i. 
If 

f^  g 

-  S 


•g 


S 


1S2    3SS 


IM<0 


>^<p      m«Dro      m^tt      r>em      lomf]      tr>cOQO 

>oo   ooo   ooe   oob   ooo   Soo 
lOo  ooo   ooo  ooo  ooo  ooo 


N  rt  one-  ■^ato  owt- 

oo  »-oo  oSo  ^  — ^ 

oo  ooo  030  ooo 

oo  ooQ  ooo  ooo 


^4»o     n^'^     e<*i 
oS^     S53     oi 


so  W  CO       **  CO  I 


l<DO  00  Ot  1^  Ot*5       OA«^ 

'Q55  QftM  s9^      ^'SSI 

IC9C0  bqcqco  c9$(^      c>9Mr9 

•  oo  ooo 


lO'^TC4     ■'fW'O     f^??-^     oew«o 


3:  W>     r>.  »-* 

CC60S9        wtSW        WMCQ 


oo     ooo 


nne^     ncin     «««     ««.. 
ooo     ooo      ooo     ooo 


CO  c?  CO 


g 


St^     goto     eo«ao 

-CiOb      OAA       ooS 
r^,^^       (-vr^fX       e>()H«^ 


«OQp 


^SS     S^^S     ^£SS     ^S"^     **'^S     cow       -"Sit^     oorv)     niA?!     '^':S!S 
9tt5     o515     5>5n     ooa     oa5»     ot.io       oaot     ooS     5SS     &5sa 

l»^^       Oflr^r^        »H^s»^       »— ^^iH        f-«i^»i«       .ii^,^!.^  csiiH^H       ^^^f^       r^,.^,.!       f.,,.,,^ 


*4«-r-     QC|M}     t0iA««       o^n     ^o»e»      oaw     mr)^     ^^e*     o«dia       at-ir)     «ot0Q      once      ■^'k-* 
SS8     S8»     feSS       &8S     S:S!3     SSS     !9!2ia     SaS     :^«2       SSS     gSs     J2SS     SJ£!2 

<C  W   CD  to  (O   GO  CO  V    to  <0  4D   tO  0  O   <0  CO  40   tOtOtO   O  «0  tO   49  tO  tO    O  (O  tO   CO  0  CO   O  CO  CO   CO  CO  CO 


Si 


r-oor-     o 


«S?*     !©^flS     eoooo     OM 
S      rr-oo      §g 


—       —  Oi-       00 


^»94      soo       ^99      990     fi^eo      OO-'     •-«  o  r-     ooocm 

000   900    000   000   0*30   000   000   000 

^9499     ciuR       eaeie^     C4C49I     e4cie«     cjcm^     cjcm?*     r^^^ 


CM  PI 


•-•»  O  —  Tl  ^5  1-  -r^or- 

00  »- o  o  o  -  C'  0—0 

os»  S^9  8»po  Soo 

ct«-i  cic4?<  ^e^e*  ci***4 


OiO  «»      4iC  V       tSiO  i>         CSiO  o       SfO  o       QiC  c»       QiO  cd       9>0  o       9>0  «         tSiO  o       QfO  o       QfO  u       Q«o  o 


s 


CO 


of 


•ft 


Ob 


o  e 


m 


10 


s 

C4 


s 


O 

s 


922 


ENDURANCE   OF    ROTATING   BBAFTS. 


a 
a 


1^ 

00 


I 


I 


e 


a 
o 


a 

m 
c 

1 

a 
8 

o 


•8 


a 


3 


-i 

ea 

o 

0 


o 


a 

o 

s 

8 

O 

B 

0 
525 


3 

o 
H 


s 

«3 


-  « 53.0 


1 


s 

s 

t! 

a 


( 


% 


i^ 


i! 

PQ 

■"  »  ■      '     ■' 

,xo>o     tcrim     0009         »^^S?     toto«»     CO  MOO     $«-4to     <h«»^     cti 

|isi  ss§  is§     iii  sis  iss  §s§  sss  s: 

N 

.«!oc5o  Soo  eoo    Soo  See  800  eoo  SoS  eoS  See 
<» •..   .«.   ...   ...   ...   ...   ..• 

^Isi  ill  §11    |l§  III  ill  sis  iii  SsS  §!| 

►S 

^^S  sgs  gss     ;;ss  3sts  ssss  3[s;s  ssg  sss  Si| 

<<D«0«o     eeS     eee         «oeo     eiSo     5»<oi5     «le«     «««     ««e     eve 
c"'^.'1     f11     ^'^.'^        'I'^.'l     t*^*^     '1'^.'!     f^l     '^1'^.     '^'^'t    •^'^'^ 

iA.^co     cocoa     "^090         oot^N     »ee^     r^!99     co-fce     Ofi^io     o«oc«    9t:^ 
.Ao-H     *-.-<o     qooci         9SO     ^oe     t^ss     r:*9^^     S9*^     9^^*^    98:3 

-§£cis  g^i  Sss     i§i  ssi  sii  sS^  lis  §{is  Sas 
^ 


QiO  <»       OfO  «»       6>0  O 


QfO  o      Q«o «      OA  o      QiO «      tt«o  «»      O4 «     tt<ee 


s 

01 


o 
o 
o 

00 
C4 


s 


CO 


ss 


sf       S 


& 


o 
o 
o 


§ 


o 

s 


.0 

r 


£NDUBANC£   OF  KOTATING   St^AFTS. 


923 


I 


s 

B 
t 

a 


I 

a 
i 

li 

5^ 


e 
a 

a 


«^CI       <P^e>>       (AM) 


Sis  sss  is: 


;si  ssi 


»^  tii*  "H       M  viM*^ 

SSS  sss 


sss 


iss 


)5     oo< 


m 


lift' 


m 


o     oo 


s 


III  §Si  lis  III  i§i  li§  IIS 


III  III  ill  III  ill 


gi§  III  §§i  §i§  §§i  S§§  SsS     §§i  ill  Sil  §§§  Sgi 


>o     8-^^     99^     oe<-4     9c^^ 

ii  Sss  Sis  §ss  Sss 


iSS  Si 


ill  sss  Sss 


tf (O  <»      Qio  o      Q.O  o      ttiCo^fSfeo      Qa  o      tSiO «  9iO  «      iSiO  o      QiO  e      4iO  «      Q.«  <» 


4      4^ 


s      s 


t*  of 


s 


S         Sf         S         9f 


s» 


s 


M 
I 

3 


924 


ENDURANCE   OP  EOTATING   SHAFTS. 


CS 

c 


a 

a 
o 

I 

CO 


»o 


• 


s 

« 

a 

e3 

11 

i)  el 

<b  '<-> 
p. 2 


B 


» :r  •'  ?. 


-f  -c  'j:  .-r~— •  r-rio  ©  —  cs 

Ci~i^  coo  O— »rH  eir- >l 

OSO  coo  900  003 

030  030  ooo  eoo 


l«  ff^l  «D        t-  ^  36 

—  .^  n      o  —  w 

sss  sss 


CM  CM  M 

§ss 


a 
o 

•mm 
■»•> 

o 

«l 


OXOO 
c?  «  .-^ 

.«  C  CO 

<ooo 


00  00  t^ 

c.  c:  yi 
cz  mi 
ooo 


C7  «  e<5 
ooo 


t^  c*:  >n 
ec  «  rt 
e  o  o 


t«-oor- 

M  I'"  PJ 

oe 


n  n  n 
ooo 


06 

a 

'Z» 
o 

a 
c 

V 

S 

s 


O 

a 


1^  e  o» 
.  oc  J^  X 

<  C.  O  A 

<J  •-•  r^  rt 


►:; 


o  a  o 


o  o 
ooo 


3; 


ss 


3S< 


ill 


O 


,  -•  '"^  o 

<  O  CS  «o 


t'-  ?<?  3C 


t~  o  o 

(SO  <o 


»ft  «c  o 
<0  O  «D 


«oo 


SS3 


flS 

'5 


oc  t.^  00 

•  oc  =  -. 

.«  •  •• 


0>  O  CO 
o  — •  ^ 

ooo 


ooo 


lOOtO 

O:  ©  ^ 


Ci  ^^  *^      ^^  ^^  *^ 
ooo     d»oo     ooo     eop     oboo     eoe 

C4  749i       «-^Cvj^       C<MN       CMC^M       *<*e4c5      AciM 


ss: 


§ 


6.0  o      Q«  «  Qa  «      QfO  u      Q>o  «      ttiO  &      <i«o  u      ttiO  o 


fl 
o 

s 

£ 

o 
hi 

S 

a 


es 

o 
H 


S 


o 

o 


n 

CO 


o 
o 


CO 


o 

3 


o 
o 
o 

«i 


s 


s 


CQ 


0) 

0 


s 

o 


o 
o 
o 

•n- 


o 

s 

r4 


e 


e|2 

H  t-  *  a 

rt  a;  ki"-« 


7^  ^  a    • 
ft  V 


ENDURANCE  OP  ROTATING  SHAFTS.  925 

f 

Test  No.  58.— 0.  JT.  steel  from  rod  No.  3. 

Annealed  six  times  at  intervals  of  5,000  rotations,  the  final  annealing 
being  done  upon  tbe  completion  of  33,000  rotations. 

Observations  on  deflections  and  sets  were  made  up  to  38,000  rota- 
tions, after  which  the  run  was  continuous  until  the  shaft  ruptured* 


(• 


I 


926 


ENDURANCE  OF  ROTATINe  SHAFTS. 


4 

r 


l 


) 

ft 
i 


I 


*  » 


.  * 


CO 


I 


hi 


O 

1 

a 

3 

a 

CQ 

o 

1 

« 

c 
a 

5 

a 


SC3 
•g 


O 
5Z5 


5 

0 

a 

s 

I 


a 
o 

8 


QQ 


o 

9 


<2 


£ 


I 

8 
% 

& 

1 

t 

8 
g 


I 


•8 
-8 

O 

h3 


i 
I 

"a 
P 


a 


5 


a 
o 

I 


I 

a 


S 

o 

H 


o 

a 

CO 


ML 


I 

8 

I 

« 
SI 

.Mgg     <»ioe«    B*'>Sj    SaStS?    3(S9    SSS    8So    S^*^    S8« 
|§§§    §88    isi    §§8    §§8    ill    §§§    §8§   sis 

|S     •••  •«•  «••  •••  •••  •■•        ^«     •■  •••         ••• 

■■         -  ■  -  — ■ r^    —      ■    -   -| ■!  ^ 

4 

•sill  III  s§s  Hi  lis  lit  ill  §is  ill 

^ 

i^^t  III  III  III  sil  ill  iii  III  III 

ocoo     M«n     MOA     91"*'^     «*9S     ^9:<     ooaeo     C:9S    eafi 
•  O^e      •-"^■^      MM«ri      ^v^C!*      *^09      99<9      *400      1*09     99B 

'Sisi  ssss  §8S  §s§  8§S  §i^  8il  §§§  138 
»? 


e>0  u       0>o  o       <9iO  u       OiO  u       <9«  u       ViO  «       (SiOO       <94k  e      9ao 


§ 


94 


•da 

I* 


ENDUBAI9CE   OP  ROTATING   SHAFTS. 


927. 


e 

a 

s. 

a 

9  bi 
*-  Q 

•5  «> 


9J 


I 


II 


3  9 


2' 


o 

s 

s 

t 

a 
5 


I. 

a 

fl 

§1 

0 

es 


A 


ill 


ItrtO      ^Or«      vHina 


81    8i8 


;§§  lis  iia 


[§§    §§§ 


III  ii 


eSSgg         «^^     fiQM     ell>S§     Se?^     8^BS 

Sra  n  CO  09  ro      ra  co  c$     co  M  n      cq  n  09      n  co  ra 

oo         ooo     ooo     ooo     oee     ooe 


SSS   888  88i 


is  III  ill   III  §l|  m    ill  III 


§S3    IIS  §§§  S&§  gfg  8i§  §§§    §g§  §i§  §i§  §§§  §§§ 

Wr4«4  v4^«v4       r4»4^       ^p^v4       yi^v^v^       ^r4r4       r^r^fn*  rH  ^  vH       rH  pH  p^       ^i*  ^^  ^^       p^  r4  pH       iM  p^  v^ 


is     SS8  ^ss  sis  iss  Sss  sss     s; 


164 


S    SSS    SSS    SSj 


0<o  o  QfO  o      o>a  V      e«  <»      «l«  V      QiQ «      QiO  «  OpO  o      QiO  u      OiO  w      ttio  <»      ViO  w 


o  o 

of  of 


a  n 


n 


o  o 

s       s 


s 


928 


KXDURANCE    OF   ROTATING   SHAFTS. 


S> 


£ 

u 
O 

a, 

6 


2 

0 

B 


C 
a; 


•s 

d 

a 

-43 

a 
o 

O 


QO 

o 
'A 


a 

c 

a 
a 

et 

«  a 
*  3 

II 

a  w 

es 


e 


« 

a 
a 


c  o  o  o 
CO  o5 

k^      •     •     • 


O  O  9        f-l  -^  i~ 
§11        ^5' 


ss 


Sg32 
SSS 


lOOflO       CO  CQ  ^ 

>S5     eoo 


§e>sfi 
o5 


SSi 


ss  sss 


d 

o 


"^  ■^  « 

«  ,~3  M 

.  «  r*?  « 

w    •    •    • 

4 


So  f^  ro 

c^  rt  ?a 
eo  o 


PO  W  £3 

ooo 


PS  rt  oS 
a  n  n 
ooo 


OO' 


Art  £5 

c5  «  « 
ooo 


ooo 


coeort 
ooo 


C9  ^  f9 

C9CS  M 


ooo 


a 

o 
•^« 

o 

O 


u 


c8 

a; 


o 


^ 


o 
a 


o»**o 

•  O  C»  A 
i^*  O  AO 

V  r^  i-^  p4 


C9  -t-OO 
^  O  3 
OOO 
ClC^i  CM 


f-O  w 

sss 

c«C'ieM 


e^ooo 

o  So 


OO  A 
OOO 


§ii  ii§ 


6^04  CM 


19*      ©*•-• 


.38' 

rf*  to  O  ' 


—  Moo 
tt  »  CD 


»«  !0  -H 

o  vs  <o 


O^I>- 

o  o 


O  OJO 

ooo 


ooo 


So  M 

ooo 


<?i  o  OB     v^r^o    flOSS 

sis  &8S  isi 


t3 


a 

o 


,  ^1  ,^  ^ 

Vj  P<  CI  CM 

c    •    •    • 


■*  »p  o 

•—Of-* 

ooo 

M  fJ  ?! 


<-«M9-i     ocort     oo'Hio     oor^o     loaoo 

C^-4,iM    ^Cl-4    ri^4^    OC'1-^    OM 

OOp    ooo   ooo   ooo   OO 


CM  CM 


s 


ei  C4  CM        C4  C^l  CM 


—>  O  '— 
1-1  1-1  CI 


ooo 


oo|     Soo    or 


;^s  s§§ 


0«  o 


Q>0  u       0.O  D       <liO  «       <9«  w       Q>0  w       OiO  « 


tt«e  «      OiO  o     Q<s  * 


9» 

a 
o 

a 

«-> 
o 

o 

Pi 

.a 

a 

a 


2 

o 


o 

o 

» 

a& 


o 
o 
o 

00 


o 
o 
o 


o 

CM 


s 


CI 


^ 


s 


ss 


s 


o 


o 
so 

TV 

« 

a 


o 
o 
o 


o 
o 
o 


o 
o 
o 


s 

o 


s 


a« 


's  ?  S 

a  ^  4 

e^-  a  -i 

K  1-  •  a 

«  i>  r  •'^ 

?5;S  ^ 


c:  o 


ENDUBANCE   OF  BOTATING  SHAFTS. 


929 


e 
« 

s 
I 

I 


4D 


i 


a 


I 

a 


s 


bC 


•    «. 


I". 


§ 


;s§  sis 


Sao 

;ss 


'OO  ,  ooo     ooo 


iii 


sss 


!S 


|3:S 
SSS 


CQAO 
OOO 


S! 


194     eo^ei 
m     eoraeo 


\ 


ooo 


oo< 


'e«         C4I 


1  ii§  |i^ 

oo     ooo     ooo 


fiSS  SSS  3iS     ^SS   ^11  §11   §^i  §S^ 
§§§  S§S  SSS     sal  ssi  i§S  isS  sss 


lOO     co^« 
S    op  o 


I8S  S2i 

'  o  o   5  ca  A 


Sis  ill  isS     ii&  si^  s§§  isi  §ss  sis     sS^  sis  sii 


•i4»4o     t^ooe     «<-4«         ^iH«0     t«<M«-(     ^041-     fiin^     S^t*     g»'^no         meooo      «0miq     or^oo 

§^*7*     oe4*-<     »£?'"'         •'^•'•o     SS         S"^*^     3a         nei»-«     g^^         .^^o     o^-^     Scai-S 
S^     ^^S     S^S         SSS     SS^     ^^S     SS^     SmS     eaSS         mS^     ^i^S     mS^ 


OiO  O        <liO  «        ttiO  O  QiO  V        0>O  U        0>0  «>        0.0  O        QiO  ti        Qa  o  <3.o  t>        Q.O  %i        ti«o 


o 

s 


s 

o 


^        Si 


Sf        l^"*        s 


CO 


s 


CO 


o 
o 
o 


CO 


jf      a 


o 

s 


s 

o 


o 
o. 


8 

o 


H.  Ex.  165 59 


n 


930 


ENDURANCE   OF  BOTATINO  SHAFTS. 


et 

B 


o 
Q 

ci 


%> 
^ 


o 

I 

o 


t 

0 
P* 

E 

i 


5 

& 


.  00  ■»*  » 

t  £  c  o 
e  o  :^  o 


r-"  — w 


a 

o 
I  ■  ■ 

V 

« 
P 


t  ^  i5 

.  ci  H  c-3  r:  M 

<;  —  s  o  o  o  o 

<.     .    .    .  .    .    . 


r^  o  »      00  X  i" 
M  r?  r:      ?*  rt  w 


o  «  rt 

o  o  o 


9> 

a 
.S 

Hi 

« 

U 


B 
O 
la 
u 

3 


c 


00 


.  c  c;  Ci 
«    •    .    • 


»  fC  » 
CS  C>  9 
O  A  3> 


§§ 


c 


.  tc  •-  o 
rf;  -^  'O  «5 
V  "  '-  ^ 


<0  irt  w 


13 
4) 

es 
'a 


9 

C 


a 

O 


gco-# 


^^  O  t^        C  C4  O 

.  r:  c>  —      ►-  —  ■^j 
c 


Co  V        OiO  U        tSA  O 


a 
o 


c 
hi 


.a 
B 

3 


O 

H 


CO 


^ 


> 

« 


F-  5  © 

c  f  t- 

=  >:.  2   . 

•5  *  Jw 

i2  »-      9 


.  o 

•»  o 

^  o 


ENDURANCE  OF  ROTATING  SHAPTa 


931 


CO 


^ 
^ 


I 

WD 

o 


§ 
S 

0 

oo 

a 

OD 

fl 

O 

o 


OD 

a 
•^^ 

e8 

a 

c 

9 


C 


a 
a 

a 

u 


g  . 

^! 

.  a 
S  -^ 

.So 

o 


P4 


i 


a 

o 

p 


§• 


0 

5 

a 

s 

o 


J 


•o 

^ 

5 


"2 
1 

-a 


a 
O 


a 

e 

s 

s 

o 

a 
P 

;«5 


1^ 

e 
H 


> 


a 
CO 


ill 


S 

I 

,i«iMe«     loaio     f9S!P     !Se39     »3^     ooeaej     C?&S     i>aot«     t^t^o 

gssi  sis  sis  lis  sis  sss  iss  sis  ill 

^ ^ ;      •  • 

■    -  -  -  I  M 

^gHitB     «e>t«     S^w     •rf.H-^     o*^o     -4eo«H     c^'^'S     ^*^9     9S£: 
"•fioww      cones      ^S?9      ^  Q^      O^C?     wrtw      coMn     rf  n  co      n  so  n 

<e80   OOO   OOO   OOO   OOO   OOO   OOO   OOO   OOO 

I 

•Amt*     0044      9^9     ?fr«^     S5!9*^     Sf99     op^<^     M}r«-i4     ooeoo 

•  OOO      900      99v      9S39      999      s?9w      $99      v99      ooXo 

•csepo     eSo     SaS     aeao     0x0     aoa     000     000     e»o5 

^CI^M         Ct^C*         iHi-^rH         .i^r^pH         (-^i^i-l         iHr-iPH         C^7*C*         pHiH^         f^  rl  ^ 

ook-^      ^9!fi      'S2!<S      nora      eo -^  ih      aoi>      vpscs      QQ>-<o      oioe* 

^gS&  ill  333  333  S33  Sis  gSi  §33  S33 

^r«fHf-l        »^i-l»H        ,-i«HiH         t-ifH»-«        •-if^^4        r-lr-lr-l        i-l  rt  fH        r4  iH  i-4        rH  i-l  iH 

»5 

.|3S  asr:  2g§  ass  sss  ss?5  •s^ss  §325  32s 

•e  o  o  o      000     000      000     000     Ok  o  o     oco      ooo     ooo 
^e9?«M     940491     e«C49i     f-«eM9i     9ieic«     t-tc^e^i     cleSoi     moteS     ?i94?i 


<S>o  u      OiO  u      <S>o  w      O>o  t»      tS-a  v      Q>o  w      4>c  o      QiO  u      ci.o 


s 

o 

9f 


O 

s 


o 

s 


s 

o 


s 

o 


s 


s 


■«o 


ENDURANCE  OF  ROTATING  SHAFTS. 


933 


s 

B 

« 

a 

5 


s 

el 
§- 

9 

S 

9 


s 
a 

e« 
d 

s 

1*3 

a 

s 


•2 


§ 


s 


a 
a 

S  a 

aS 


•s. 


CQ 


i-«t»«ft     mo<o     ^-.-1.^     — <  — 

oo  ooe  ooo 
coo  ooo  ooo 


oo 


^mri     »«Dm      "voio      oxi->     «0S9O 
ooo      OOr?      •r'Or?      rr*  — »?      •r'?.'^! 


So  ooo  ooe  OOO  OO 


sss  sis 


•       •       • 

» 

c»  bo 

•       •       • 

•       ■       « 

MiAqo 

■       *       • 

ooo 

I  corf 

«  W  CQ 

ooe 


ec-^M  •"♦■•o*^  •'>••:<!  «»ftoo  ioetA 

?2£2"  Q  tS.  Q  n  n  Pi  53£3'*'  W£S23 

iO??C5  rtrtfo  MMrt  COraM  cctpro 

oeo  ooo  ooo  ooo  ooo 


ICQ 


%: 


Si 


CO  Vv  ^ 
CO  CO  CO 

ooo 


Pi 


s 


e>' 


s 


rt  » 

SS: 


lAO      o  db  Ok  •"ISO      ooo      009      ooo      5( 

loa     ooo         SS^     ooo     900      000     5< 


C4i 


00       990 

1 00      oeo 


o**f2!      ?6*^??      -^oeo      000  — 
39      990      isoo      999 


£{•28 


99 


9  9  9 


9  9  9        991 
9  9  9        991 


9iO       999 


r-  r-r-      r»9  I 

999       991 


g9CM       OCOM        Omi«        9«Ot'- 

000        03?       0§0        0^0 
C*ff4^       W?iM        C^MM       »H^r4 


iOOt«       H't'-iO       OftX—       0  9M       iftO^ 


IAp^ 


>^.-<0        —  39        r«0>-4        .—  --,^        r^»-i^^       00"»» 

poa  pee  ooo  000   000  pae 

OI9«r4       M?4.>i       CtMN       CICMN       CIMM       MMN 


ft  9  OO       9  O  09 
000       ^Ov^ 


8P 


94  94  09 


sas 


(3-0  o       «S'A  ^       Q'A  <>       VA  o 


0«0  U         Q.O  U         QA  O         Q>0  «         «S>0  U         tSA  O 


e-A  V        QA  O 


O 

s 


o 
o 


t 


8 

o 


o 
CI 


e< 


o 


^ 


s 


s 


o 
o 


s 


o 

s 


\ 


r 


if. 


■.) 


u 


I  ( 


1 . 


934 


ENDURANCE   OF   ROTATING   SHAFTS. 


G 

P 


hi 
I 


J* 
m 

a 
& 


a 
o 


a 
o 

o 
« 

d 


I 

a 
5 


o 
a 
b 


i 


I 

a 


o 
b 

S. 

a 

I. 

a 
i 

11 

'39 

is 

^^ . 

^"#<Hio     «oot«     *nfi     zl^r!        fi!*^SI     e«M^     «^«     ocoa     oaa     A!S9 
"f^tr^^      vrf^itM      r^frlg      C!*^C!*  999      9"^*^      «h»^4H      v^*^^^      A«m^4      •-•«# 

gSSS  8l8  SS§  §8§   sis  SSS  SSS  SSS  §SS  8§l 
*^ 

Aii  §1$  IIS  III   ill  ill  m  §i§  m  211 
«•§§§  isi  ill  §i§   s§i  i§§  iii  i§!  i§§  iii 

Ur4r^i-4       vHv^^i*       v^v4r4       «4p^v^             r^^,H       r^pH^4       rli^F^       r^  p^  »-<       M«i-4f^       r4p4v4 
4 

Aora     «oo<«i     MrHO     csme         *«<t9     lo*^^     r^o^     e<ie«<9     z^c^io     «dc«« 

•ss^ss  S8S  sg§$  SSSS3     sii  iss  sss  §ss;  §ss  s§s 
.« •  •    •  •  •      


I 

O 
t 

I 

E 


t 

z 
t 

u 

•s 

it 

2 


J' 


a 
;d 

a 
O 


0>d  «        O-O  t>         QiO  O        CJA  «) 


e<o  w     tt<o  o     e>o 


CiiA  «      o<o  <»      4« 


S 


M5 


§ 


sf 


sf 


«f 


a 


f 


CO 


u 


n 


So  o 

^  ^  o 

e  o  o 


y  *•  *  fl 


11 
I* 


ENDURANCE   OP  ROTATING  SHAFTS. 


935 


t 

a 
•*» 

E 
I 


i«p^ 


;S8 


S8§    SSi 


IS 


I  CO' 


^°*s  ss^  s^^ 

nmB     ^o^     QSffS 
eoo     ooo     ooo 


^S&     SSe     SSiS     SSS     SSSk     SS 

aSS       Si  $  ^       n^^       9wA       ^  CA  O       OS 


_     ^«»«-     

M       C*f^i-<       WiHi-4       »-«fii*r^ 


6^«  StpS  sss  sss   ss@   ««« 


»\ 


c« 


«lO       eOOOB       lOt^O       vHOOM       tOCD 

ss  lis  sis  sii  Ss 


M 


QiO  «      iSiO  «      ci<e  u      0>o  tt      «tiO  o      QiO  « 


sf 


^         !C 


s 

CQ 


s 

CO 


s 


s 


n^ 


t 


!♦. 

t 

'  I 


■  j 


.  t 


I 


1 


i: 


1  (  i 


.1 


i 


936 


ENDUBAKCE  OF  BOTATIKG  SHAFTS. 


Test  No.  70.— 0.  H.  steel  from  rod  Ko.  4. 


Shafts  from  rod  No.  4  were  all  ran  under  the  same  maximam  fiber 
Btresfl,  45,000  poands  per  square  inch. 

A  moderate  heating  of  the  shaft  accompanies  stresses  which  caose 
decided  permanent  sets,  the  metal  in  the  vicinity  of  the  middle  bearing 
attaining  temperatures  &om  lOQO  F.  upward,  according  to  the  magni- 
tude of  the  sets  aud  the  speed  of  rotation. 

When  no  mention  is  made  of  the  temperature  the  heating  was  mod- 
erate, perceptible  to  the  touch,  and  ranging  from  atmospheric  temper- 
ature to  about  120O  F. 

This  shaft  acquired  a  moderate  temperature  while  running,  percept- 
ible to  the  touch. 

Micrometer  obser\''ations  were  made  up  to  the  time  of  reaching  10,000 
rotations,  after  which  the  testing  was  continuous  until  the  i^^iaft  was 
ruptured. 
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ENDURANCE  OF  ROTATING  SHAFTS.  939 

Test  No.  72,— 0.  fl.  steel  from  rod  No.  4. 

No  micrometer  observations  made. 

The  shaft  was  initially  heated  to  the  temperature  of  120^  F.,  approx- 
imately. 

The  temperature  increased  during  the  continuance  of  the  test,  and  at 
the  time  of  rnpture  had  reached  about  180^  F. 

The  shaft  raptured  at  50,000  rotations,  under  the  maximum  fiber 
stress  of  46,000  pounds  per  square  incb^ 
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ENDURANCE  OF  ROTATING  SHAPTS  941 

Teste  Nos.  103  to  106,  inclnsive,  were  shafts  from  O.  H.  steel  rod  No.  4a. 

They  were  run  at  a  speed  of  2,200  rotations  per  minute,  all  working 
under  the  same  fiber  stress,  45,000  pounds  per  square  inch. 

Test  No.  103  was  begun  with  the  shaft  cold,  but  allowed  to  increase 
in  temperature,  due  to  the  sets  which  the  metal  received  and  the  high 
rate  of  speed  at  which  it  was  driven. 

Judging  from  the  color  of  the  cylindrical  surface  at  the  middle  bear- 
ing after  the  test,  which  was  a  purple,  the  temperature  rose  to  about 
600OF. 

Eupture  occurred  at  46,200  rotations. 

Nos.  104  and  105  were  tested  cold,  a  stream  of  water  being  played  on 
them  at  the  middle  bearing  during  the  tests. 

They  ruptured  at  58,000  and  54,000  rotations  respectively. 

No.  106  was  initially  heated  by  means  of  a  gas-burner  until  it  was 
blue,  the  estimated  temperature  being  600^  F. 

The  gas  was  turned  off  when  the  test  began,  the  temperature  <after 
this  being  ndaintained  by  reason  of  the  rapid  rotations  under  loads 
which  caused  sets. 

Bupture  occurred  at  57,000  rotations. 

to 

Test  No.  74.— 0.  H.  steel  from  rod  No.  5. 

Under  45,000  pounds  per  square  inch,  maximum  fiber  stress,  2,000 
rotations  were  made,  then  the  load  was  increased  to  48,000  pounds  per 
square  inch,  and  maintained  for  the  remainder  of  the  test.. 

The  other  shafts  from  rod  No.  5,  were  run  under  the  latter  stress. 

A  stream  of  cold  water  flowed  continually  over  the  middle  bearing 
of  this  shaft  during  the  test,  keeping  the  temperature  at  about  65^  F. 
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ENDURANCE   OF   ROTATING   SHAFTS. 

Test  Ko,  76.— 0.  ^.  steel  from  rod  No.  5. 


943 


The  shaft  was  initially  heated  bj  means  of  a  gas-buruer  to  aboat  150^ 
F.|  then  measured  while  hot,  after  which  the  temperature  was  increased 
to  about  180^  F.  and  kept  there  during  the  test. 
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ENDURANCE   OF   ROTATING   8H Alan's.  947 

Test  No.  83.— 0.  JT.  steel  from  rod  No.  6. 

This  and  following  tests  of  shafts  from  rod  No.  6  made  under  the 
maximum  fiber  stress  of  45,000  pounds  per  square  inch. 

The  test  was  begun  with  the  shaft  cold;  it  gradually  acquired  a 
higher  temperature,  and  reached  about  150^  F.  at  the  dose  of  the  test. 
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fiNDUBANCE  OP   ROTATING  I^HAPTS.  949 

Test  No.  84.— 0.  H.  steel  from  rod  No.  6. 

The  shaft  was  initially  heated  bj  means  of  a  gas  barner,  which  was 
lighted  1  hoar  and  25  minates  before  the  shaft  was  ran. 

The  temperatare  of  the  shaft  at  the  commenoement  of  the  test  was 
aboat  30(P  F.,  and  had  risen  to  337^  F.,  when  10,000  rotations  were 
made. 

The  temperatare  continued  to  rise  as  the  test  progressed,  the  gas 
barner  being  kept  lighted,  and  reached  385^  at  29,900  rotations. 

The  shaft  was  then  cooled  and  rested  16  hoars  withoat  load,  after 
which  it  was  again  heated  to  366o  F.,  and  the  test  resamed. 

At  70,000  rotations  the  temperatare  was  410^  F. 

The  shaft  raptared  at  87,550  rotations,  the  temperatare  then  being 
4320F. 

Test  No.  85.— 0.  H.  steel  from  rod  No.  6. 

Tested  hot 

Gas  was  lighted  1  hoar  and  25  minates  before  rotations  began,  the 
thermometer  indicating  344^  F.  at  the  commencement  of  the  test. 

At  20,000  rotations  the  temperatare  had  increased  to  386^  F.,  which 
continued  to  rise,  at  40,000  rotations  the  thermometer  indicating  382^ 
F.,  and  at  60,000,  395^  F. 

Baptare  oocarred  at  61,800  rotations. 

Test  No.  86.— 0.  J7.  steel  from  rod  No.  6. 

The  shaft  was  initially  heated  by  means  of  a  gas  barner,  which  was 
lighted  20  minates  before  the  test  was  begun.  The  thermometer  indi- 
cated 300^  F.  at  the  commencement  of  the  test. 

At  15,000  rotations  the  thermometer  indicated  387^,  and  at  30,000 
rotations,  402^  F. 

The  gas  was  now  turned  off  and  the  shaft  cooled  with  water,  after 
which  the  test  was  resumed  with  the  shaft  cold. 

It  was  allowed  to  increase  in  temperature,  but  withoat  external  heat- 
ing, and  reached  about  150^  F.  at  the  end  of  the  test. 
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ENDURANCE   OP   ROTATING   SHAFTS.  951 

Test  ISo.  87.— 0.  H.  steel  from  rod  No.  7. 

This  niul  the  following  shafts  from  rod  No.  7  were  loaded  with  45,000 
pounds  per  sqaaro  inch  maxiioum  fiber  stress. 

It  was  ini^ally  heated  by  means  of  a  gas  burner  to  300<^  F.  at  the 
commeDcement  of  the  test. 

After  15,000  rotations  the  thermometer  indicated  412^  F.,  which  in- 
creased to  4680  at  30,000  rotations. 

The  gas  was  tamed  off  and  the  shaft  cooled  with  water.* 

The  test  was  resumed,  alldwiug  the  shaft  to  increase  in  temperature, 
but  without  external  heating.  It  acquired  the  temperature  of  about 
150O  F.  at  the  end  of  the  test 
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ENDURANCE  OF  BOTATING  SHAFTS.  953 

Test  No.  88.— 0.  JB.  steel  from  rod  No.  7. 

The  test  began  with  the  shaft  initially  heated  to  410^  F. 

After  20,000  rotations  the  thermometer  indicated  425^  F. 

Then  followed  an  interval  of  rest,  without  load,  of  15  hours. 

The  shaft  was  again  heated  by  a  gas  barner,  and  the  test  resumed. 

After  40,000  total  number  of  rotations  the  thermometer  indicated 
406O  F.,  which  temperature  was  increased  to  412^  and  416o  at  60,000 
and  80,000  rotations  respectively. 

At  the  time  of  rupture  the  temperature  was  410<^  F. 

Bnptnre  occurred  at  95,400  rotations. 

Test  No.  89.— 0.  JOT.  steel  from  rod  No.  7. 

The  shaft  was  initially  heated  by  means  of  gas  burners  to  the  esti- 
mated temperature  of  700^  F.    At  this  temperature  the  test  began. 

The  shaft  made  11,400. rotations  when  excessive  yielding  by  trans- 
verse deflection  set  in. 

There  was  insufficient  power  in  the  belting  of  the  testing  apparatus 
to  drive  the  shaft  in  its  present  deflected  condition,  hence  the  hot  test 
was  discontinued,  the  shaft  cooled  with  a  stream  of  water,  and  the 
test  afterward  resumed  cold. 

A  few  turns  of  the  apparatus  were  made  by  hand  which  straightened 
the  shaft  somewhat;  it  was  then  run  by  power,  at  the  usual  rate  of 
speed,  400  rotations  per  minute.  Violent  wabbling  occurred  and  con- 
tinned  for  awhile. 

After  20,000  rotations  the  wabbling  still  moderately  severe,  had 
diminished  considerably  over  the  most  violent  state,  and  continued  to 
run  in  about  the  same  manner  to  the  close  of  the  test,  the  shaft  ruptur- 
ing after  117,900  rotations. 

• 

Test  No.  90.— 0.  H.  steel  from  rod  No.  7. 

Duplicate  of  test  No.  89. 

The  shaft  was  heated  and  made  17,000  rotations  at  the  estimated 
temperature  of  700^  ^.,  then  cooled  with  water  and  run  cold  for  the  re- 
mainder of  the  test. 

The  shaft  ruptured  at  140,360  rotations. 


Test  No.  111. — 0.  J7.  steel  shaft  from  a  steel  bar  marked  15. 

This  bar  was  from  a  lot  of  steel  used  in  the  second  series  of  tempera- 
ture tests,  and  has  the  following  chemical  composition: 

Elements :  Per  eent 

C 72 

Mn , 76 

Si 20 

8 056 

•  P 086 

Cn 186 

Fe  by  difference 97.992 

The  test  was  made  for  the  purpose  of  determining  whether  the  de- 
flection of  the  shaft  sensibly  varied  on  account  of  difference  in  speed 
of  rotation,  and  comparative  observations  were  made  under  different 
fiber  stresses. 

The  maximum  speed  was  2,200  turns  per  minute. 
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As  clescril>ed  in  a  previous  report  (see  Repprt  1888,  page  782)  the 
deflectious  were  measured  by  means  of  a  micrometer  mounted  on  a 
cross  bar  below  tbe  shaft  and  very  near  its  middle  bearing. 

The  micrometer  made  contact  with  the  under  side  of  the  shaft,  and 
the  smaller  of  two  comparative  readings  indicated  the  greater  deflection 
of  the  shaft 

This  shaft  was  not  quite  straight  at  the  commencc'raent  of  the  test, 
causing  a  slight  wabbling  motion  when  rotated,  which  interfered  with 
accuracy  of  measurements  within  narrow  limits. 

In  the  tabulated  details  of  the  test  are  columns  of  figures  showing 
the  liber  stress,  the  total  number  of  rotations  made,  and  the  micrometer 
readings  taken  at  full^peed  of  the  shaft,  2,200  rotations  per  minute, 
and  again  when  the  shaft  was  slowly  turned  by  hand. 

Two  other  columns  which  are  deduced  from  the  micrometer  readings, 
show  the  apparent  difference  in  the  deflection  at  these  two  rates  of 
speed. 

It  appears  from  these  readings  that  generally  the  shaft  appeared  to 
deflect  more  when  slowly  turned  than  when  at  full  speed. 

It  is  thought,  however,  that  this  effect  is  due  mainly  to  the  fact  that 
the  shaft  was  not  quite  straight. 

Certainly  as  the  fiber  stress  was  increased  the  differences  in  de- 
flections decreased,  and  we  are  led  to  conclude  that  a  speed  has  not  yet 
been  reached  which  causes  a  sensible  change  in  the  deflection  of  a 
rotating  shaft  loaded  within  the  elastic  limit  of  the  metal.' 


\      ! 
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Table  showing  observations  on  the  total  d^fleotion  of  shaft  at  differtnt 

rates  of  speed. 


MazimnTn 

flbor  ntreM 

per  Rquaro 

inoo. 

N  amber 

of 
rotetiona. 

Microineter  readingt. 

Greater  deflection. 

Speed 
2,900. 

Slowly 
tarned. 

Speed 
2,200. 

Slowly 
turnea. 

Poundi. 
20,000 

80,000 

• 

40,000 

60,000 

0 

1.400 
2,000 
3,700 

8,700 

6,000 

0,100 

7,600 

11,  770 

20,000 

2}«.000 

40,000 

40,000 
45,100 
50,200 
55,000 
60,060 

00,050 
86,050 
70.000 

Inch, 

Inch, 
.68l« 

.5866 
.6818 
.6810 

.5206 
.5190 
.6190 
.6185 
.5105 
.6207 
.5205 
.6203 

.4503 

.4584 
.4581 
.4587 
.4684 

.3080 
.8963 
.8900 

Inch. 

Inch. 

.6810 
.5810 
.5826 

.0004 

.0008 

.0015 

.6215 
.6310 
.5210 
.5200 
.5206 
.5210 
.6210 

• 

.0010 
.00^ 
.0025 
.OOOS 

.0002 

.0005 
.0008 

.4600 
.4585 
.4690 
.4586 

.0006 
.0004 

.0009 
.0001 

.8050 

.0002 

• 
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ENDURANCE  OF  ROl'ATING  SHAFTS. 


Test  No.  110. — 0.  H.  steel  shaft  from  a  steel  hat  marked  21. 

This  bar  was  from  a  lot  of  steel  used  in  the  second  series  of  temper- 
ature tests,  and  bad  the  foHowinK  chemical  composition : 

Eteraente :  P«r  eent 

C 1.14 

Mn 10 

8i 15 

8 Tr. 

P 018 

Co 0 

Fe  by  difference 9a&92 

Speed  of  tests,  2,200  rotations  per  minnte. 

Tested  for  the  same  purpose  as  No.  Ill,  page  953. 

In  this  test  the  greater  deflections  pr^oniinated  at  high  speed,  in 
only  two  instances  were  the  deflections  greater  when  slowly  tamed, 
until  the  fiber  stress  was  increased  to  50,000  pounds  per  square  inch, 
when  the  deflections  were  much  the  greater  at  slow  speed.  When 
slowly  turned  the  shaft  was  rotated  by  hand. 

The  effect  of  high  speed  in  diminishing  the  deflection  of  shafls 
loaded  above  their  elastic  limits  has  been  referred  to  in  previous  re- 
ports. 

Subsequent  observations  showed  the  fiber  stress,  50,000  pounds  per 
square  inch,  exceeded  the  elastic  limit  of  this  shaft,  thus  acoouDtiD^ 
for  the  diminished  deflections  observed  under  this  load  when  run  at 
high  speed. 

Table  showing  ohservaiMms  an  ihe  total  deflection  of  shaft  at  differeiU 

rates  of  speed. 


Maximum 

fiber  stress 

persouare 

inoo. 

Number  of 
rotations. 

Micrometer  readings. 

Greater  deflection. 

Speed 
2,280. 

Slowlv 
turned. 

Speed 
3.280. 

Stowly 
tamed. 

POttfUlf. 

0 

20,000 
20.000 

80,000 
40.000 

00.000 

/nek. 
S 

IndL 
.7048 
.7028 
.5870 
.6838 
.6880 
.5828 

.5288 
.6228 
.5288 
.6214 

.4827 
.4822 

.4881 
.4816 
.4821 
.4611 

.4042 
.3880 
.8080 
.8811 
.8838 

IndL 

IndL 

1 

2,000 
4,000 

4,000 
4,800 
0,000 
6^780 

0L75O 

81870 

8,770 

10,008 

11,350 

18.200 

12,208 
18,200 
14,100 
14,900 

.6818 
.8818 

.'oooi" 

.0087 

.8810 
.8218 
.6814 

.0018 

.0008 

0. 

.4820 
.4580 
.4800 

.4820 
.4818 

.0002 
.0041 
.0015 
.0001 

.0887 

.4020 
.8880 
.aiMO 

.0888 

.8no 

.8018 
.0888 

18^800          .noo  1 

1 
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ENDUBANCE   OF  B0TATIN6   SHAFTS. 

TiST  No.  4L—  Wrtrnght-inm  shaft  frwi^  rod  No.  1. 


The  test  was  begun  with  the  maximam  fiber  stress,  25,000  ponnds 
per  square  inch,  which  was  increased  by  1,000  pounds  per  square  inch 
increments,  after  successive  runs  of  5,000  turns  each. 

Slight  sets  were  displayed  under  the  first  load,  but  did  not  increase 
rapidly  until  29,000  pounds  per  square  inch  fiber  stress  was  applied. 

The  shaft  finally  ruptured  under  47,000  pounds  per  square  inch  fiber 
stress,  after  having  made  111,600  rotations. 
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ENDURANCE   OF   BOTATINO   SHAFTS. 

Test  No.  42. — Wrought4ran  $haftfrom  rod  No.  L 


The  test  was  made  with  the  fiber  stress  40,000  pounds  per  square 
iDch. 

After  completing  30,000  rotations  a  fine  crack  was  dlRCOvered  near 
the  middle  bearing. 

Tlie  shaft  was  now  removed  from  the  machine  and  rested  without 
load  a  period  of  65  days,  after  which  the  test  was  resumed  with  the 
Bame  load  as  before. 

The  effect  of  the  interval  of  rest  was  shown  by  the  smaller  sets  ob- 
served afterward,  but  this  was  only  a  temporary  effect^  for  after  1,000 
more  rotations  the  sets  were  increased  again. 
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ENDURANCE  OF  ROTATING  SHAFTS.  967 

Test  No.  43.—  WraughUiron  ska/t  from  rod  No.  1. 

The  shaft  was  tested  ander  the  malimam  fiber  stress,  40,000  pounds 
per  square  iDch. 

'  At  intervals  of  10,000  rotations  the  shaft  was  removed  from  the  test- 
ing machine  and  annealed  at  323^  to  325^  E.  ^ 

After  eadi  annealing  there  was  a  temporary  redaction  in  the  magni- 
tude of  the  sets. 

The  shaft  finally  ruptured  at  86,200  rotations. 
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ENDUBANCE   OF   ROTATING  SHAFTS. 

Test  No.  44. —  Wrougktiron  shaft  /ram  rod  No.  1. 


The  conditions  of  this  test  were  similar  to  the  precediug,  excepting 
the  interval  between  annealings  was  increased  to  20,000  rotations. 
Baptnre  occurred  at  110,000  rotations. 
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ENDURANCE    OF    ROTATING    SHAFTS. 

Test  No.  47. — Wrought-iron  shaft  from  rod  No,  2. 


At  intervals  of  10,000  rotations  the  shaft  was  annealed  at  425^  F. 
with  the  same  effects  upon  the  sets  as  heretofore  mentioned. 

After  completing  70,000  rotations  the  shaft  rested  withoat  load  a 
period  of  44  days. 

This  prolonged  rest  appeared  to  have  some  inflnence  npon  the  sets 
similar  to  annealing,  but  in  a  less  marked  manner. 

At  the  time  of  the  seventh  annealing  the  bar  was  placed  in  a  tank 
containing  pine  shavings  to  cool  slowly. 

The  shavings,  which  had  been  heated  b^'  a  gas  burner  nnder  the 
tank,  ignited,  and  may  have  temporarily  raised  the  temperature  of  the 
shaft. 
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990  £NDUBANC£   OF   ROTATING   SHAFTS. 

Test  No.  36. — Wrought-iron  shafijrom  rod  No,  3. 


The  test  began  with  20,000  pounds  per  sqoare  inch  fiber  stress,  vhieh 
^  I  was  increased  by  1,000  |)oand8  per  square  inch  increments  after  m- 

1  cessive  rans  of  5,000  rotations. 

1  Permanent  sets,  very  slight  at  first,  increased  rapidly  with  loads  at 

and  above  27,000  pounds  per  square  inch. 

After  the  sets  had  reached  considerable  magnitude  the  bar  was 
warmed  while  running,  reaching  a  temperature  at  90,000  rotstioBs 
painful  to  the  touch. 

After  95,000  rotations  the  shaft  rested  without  load  a  period  of  4 
days,  resulting  in  a  temporary  and  partial  reduction  of  the  sets. 
Continuing  the  test  the  shaft  ruptured  at  129,500  rotation£L 


ENDURAKCE   OF   EOTATING  SHAFTS. 


991 


0 
O 

2 

a 


Q 

tt 

o 

I 

Q 


CO 


60 

a 
a 

0) 

OP 

a 
1^ 


s 

d 

a 

P4 


o 

eB 

8 


.2  o 


I 

a 
& 


I 


■9 

I 
1 

«3 
O 

Q 


i 

•A 
o 

c 

1 

I 
o 

8 

S 

o 


0 
t3 


"S 


•s 

o 
a 

0 


0 

o 


g 

•s 
S 
Z 


i 


a 

o 
H 


a 

0 


o 

0 

to 


^•^  s 


S        SSo    SSo    ^S**^    S^^       9       Sa*^    ^S*"*    ^SS 
•^o   'cJ       •   •   •  o   'o       

:$99  ««$  g>g:g  :gs;s  s@2  sss  ^g^  ss^s  sss^t^ 

.•>«*4«4        iHt-l«^        ^l>4«4        vrf^4«^        ,.^r4.-«        yi^r^p^        I_4v4«irf        iHrHvi^        ^H  M  #<4 

i4fieoo  ooo  ooo  ooo  ooo  ooo  ooo  ooo  eoo 

I 

AU  -!§§  ill  III  ill  Hi  III  III  III 

l-i-  --:  --  ^^  --  --  -1  -.-  r-. 

ics  oD  00  w     eo  55  00     oSaocio     oooooo     oioaoao     woooo     eooooo     aooooo     ocoooo 

^-r  -:-:-  -.-.  -.-  --  i-  —  -.-':  -- 

^111  III  III  III  §11  III  §11  §11  ill 
»5 


tJiO  tt        6>0  U         ^fO  O        QA  U        QiO  «         <S>0  U        Q.O  <»         QiO  O        tSaO  o 


s 


uf 


o 


s 


s' 


2e« 


C9 


s 


s 


M 


r> 


EXDUBANCE  OF  ROTATING  SHAFTS. 


993 


^§8 


sis  sSi 


IS  iss  sss 


112  §ss  §s§  g^s  SI 

18  888  8oo  8o8  e! 


m  m 


\^   is; 


1*^  oo  I*  la  p^< 


>o  ooo 


III  III  III  III  III  III  III  ill  III  III  III  III  IP 


ufun  su  %n  gfig  gs§  un  s§s  iig  m-iut  §i§-  §§§ 

fi^*^^       fi^rH^^       rH^Hr^       ^^iH       ^^«H       fH^»-(       m»^r^       1-4  *i«  iH       vNW^^       r^«-l«^       w^iHr^       ^,.4,^       r-t  <^  rH 


!^S  3^S  SsS  sis  Sis  SS§  sSI  iSS  SS^  ^Ss  SS^  i^s  ^^i 
;si  8si  Sss  sss  SSi  si§  SSi  Sis  iis  sii  sis  iii^  ssi 


<SiO  u      Q>o  V      0<o  o      «9.o  o      O'fs  o      <S<o  o      QiO«      Qi^  u      9iO  o      <ti* «      9a  «      9ie  «      Q^ 


S         8         IC         S         8'         8'         8'         S^         ^'         ^' 


«*         t* 


^         8 


kT  o  leT 


Mf  O  tcT  o  1^  o  Kf 


8 

o 


CO 


^ 


1^ 


H.  Ex.  166 63 


'  i 


r 


094 


JSNDURASCE   OP   EOT  ATI  N«   SHAFTS. 


0 

0 

O 

O 

i 


^r^ 

I 


«0 

si 

O 
••• 


O 
CO 

o 


c 

t 

a 

« 

P3 


% 

a 

•6 

9 

.a 


•a 


li 


fi 


£ 


a 
«^ 

V 


N 


CO     ^r't 


S3I 


CO  'V  00       OC  t-  ( 

CI  CI  •?!      ci5i< 
c  o  e     oo< 


ii! 


Ml 


S! 


S 


»oo 


• 

tJ 

0 

•3 

« 

et 

s 

0 

0 

"3 

4-> 

t) 

•  SSa'^     •^•-^«q    t>o»Q     ^^'^{S     SSS^        ^(SS    S"^     *^^!S    *^S*^    ^Nt^ 
£Soo»     o»S3     SSS     Sae»     SSS         oee&o     o»qS     aSS     aaai    oSa 


^\ 


•  SSS    g?.S    8gS    g§?2    §g2 

•<cot«t-     <o«DO     «ce<D     woe     «««> 


-«'«C4     9nF*     1^999     vHoee    *S!r 

SS^   IPS    £§S   ssi  sss 


J  ">  **  c; 
•5288 

4  •  •  ' 


Sii  SSS  ^S«   iS3( 

Ssi    88i    SS8    888 


S88    88i    8J 


Q>o  u      <9iO  c      QiO  <»      <tA  «)      <S.o  o  OiO  V      <)>o  o      QiO  o      Qa  «     QAe 


o 

00 


3' 


s 


S 


8 


lA 


8 


m 


s 


tn 


s 

o 


C4 


ess 

C  3/  es     . 
►<  .^  •  fl 


?r 


fc 


00 


£in)UBANC£  OF  BOTATING  SHAFTS. 


995 


SiS  s^t:  sss  gas  ssss 

Jbov-t     OO^      5*^M      eoi-4      *-*^ri 
090     080     000     eeo      000 


IS    §88 
IS    §SS 


IIS  Sl^ 

lis  sis 


$SS  iSS  SsS 

SS«    sSfi   sss 

009       000       000 


ooio     C*9e^     AAsj     me«h>     nfi^     •>^se     coooi 
•H^^     efiiM     v^tHM     ^«^Q     Nmm     »4^4aD     mM( 

SSS  sss  sss  ssi  sis  Ssi  iii 


§1 


s§§  i§i  l§l  lit  i§i  S§g  §§i  III  §SS  §11  iSI  lg|  SS! 


§i§  l§§  S§§  I3§  i§!§  l§3  iii  SS§  llg  §§g  §§§  §|g  iig 


ill  §S^  Hi  i|§  p§  i§2  PI  SSS  sis  igi 

eSSici     f4i^c9     cifkc*     i-iMfH     eSMri     ?if-«ci     cSihm     T^f-tea     fUnei     eSSi 


2i 


OiO  o      61O  o      9fO  o      0«o  «      «9a  «>      QA  o      Q«o      6«o  o      6iO  o      OiO  o      9iO  o      9iO  o      9i« 


I 

2f 


^        S' 


I 


!f         ^ 


§ 


«r  ^ 


S' 


s 


§    § 


o  <^ 


•cf  O  » 


i 


o  «f 


8' 


cf 


' 


I     : 


996 


ENDURANCE   OF   ROTATING    SHAFTS. 


^ 


-i 


Pi 


1 

0 
P, 

e 


40 
hi 


m 

a 
e 

if 

Q 


g  £3  t- 
n  n  QO 

•  W  CO  CO 

•«  o  o  o 
.C    *    *    * 


I 

• 
CO 
CO 

• 

o 

Ha 


c 
s 
o 

u 

a 


1 


.S: 


R     •     •    • 


m 


00  i-l  •H  *-l  «  30 

.  S<«*^  A  O  00  ra 

•C  t»t>-  CO  t«  «  '«fi 

ti  iHf^  iH  r-(riiH 

|C    •    •    •  •     •     . 


§ 

'  •?  ' 

§ 

T3 

3 

9 

a 

E 

P 

e 

u 

V        1 

a 

liu 

•  •CO:*     iH«^S 

f<!  r*  «^  00      *-i  .M  ao 
J5    .    •    .        .    •    . 


C<o  «      «S«  w 


■0 

e 


e 

u 

c 

B 

a 


-3 

o 


s 

il 
V 

o 

s 


•^ 
P) 


S 


m 


M  ^  S 

t3  Ui  °  _. 


•n 


ENDURANCE  OF  EOTATING  SHAFTS. 


997 


o 
g 

a 

so 

o 

« 


9d 
SP 

a 


- 1 


a 

a 
1^ 


5 

s      S 


s 

P4 


o 

5 
S 


GO 


s 

Pi 
O 


.:4 

i 


§ 

o 

2 


I 


I 

9 


I 


•8 


t 


6 


I 

s 


^ 


^ 


o 
H 


0 


a 


J 

o 

& 

I 

a 


«i 

1 


o 

2 


I. 


5f 


i-S 


.t>«ci     looiai     tooio     !S«9'*     t*oiQ     c99     '^9fii'^     ^*di 

|iss  §3§  sss  Soi  5§i  sis     i§§  i§: 


18 


•  1 

I' 


<0^eQ     ^qpok     «^io     iA9'<#     e»A^ 

t-4a^        S  S '^        r^^irft-l        »i^O«^        r^QrH 

Soo  SSS  SSS  SeS  sss 


loS     SI 


•jlli  ^§1  ill  ill  ill  ill 


N 


^^«3    SSSg    Sg::: 

sss  iss  sss 


^§11  m  §3S  §i§  s§§  ill 

S't'i'^.  -^-r^i  -I-:-:  -^-i-^  -.-.-  -'^.': 


9^^  sgs  sg:^ 

l>t««      t-c-O      t»B5«r» 


^^^  aflOM}  (i!ac9  «4r«o  fDOi^  ^«o>h  3:!CS  "^^9  ^fiS^ 

^fififi  9*^9  modB  cis^S  fii*9  dX^  ^c<S  ^lAI^  Sfi*^ 

•<9S9  t*»^S  r4*^9  fi9S  OMo  oEdbn  ^i-^ao  oi^oo  eS^ 

^ifMM  ^cvci  ciMei  Mcie*  -^«ie«  *-irie4  eae4iH  Simih  eiiHM 


<S>0  u       <S>0  V       6>0  <i>       4a  u       Qa  m       Q  rO  o 


Q>s  V      0«e  <i>      4a  « 


s 


s 


ei 


w 


lO 


8 


S 


§ 


lO 


r 


n 


i  I 


998 


a 
a 

Q 
O 

O 

i 


hi 


I* 

I 

CO 

o 


I 

i 


m 

s 


a 

o 


o 
Q 


a 

S 

■*^ 

c 

a 


u 

i 


•8 

a 


•S 


I 


5 


s 


I 


o 


t 


o 


ENDUBAMCE  OF  ROTATING  SHAFTS. 


t 
t 


2Soo 


S53S 


^ 


iA*-ieo 

c*      ■      •      • 


fl£      •      •      • 


OiO  o 


s 

5  5? 


3s  & 


^fS 

•*>© 

r 


ENDURANCE  OF  KOTATING  SHAFTS. 


999 


a 

o 

'a 

2 

a 

B 

09 

a 

o 


IS 


SP 

o 

•«M 

CO 

C3 

.fo 

a> 

jS 

1 

3 

« 

• 

a 

1 

$ 
^ 

'« 

•M 

w 

9 

;i 

X) 

CQ 

-S3 

4J 

«i« 

60 

Q 

fl 

►S 

O 

»» 

••• 

• 

rought- 

5 

S 

t;^ 

b 

1 

^ 

1. 

P4 

CO 

§ 

• 

^d^ 

o 

•H 

^ 

a 

•43 

08 


Cm 

O 

1 


O 


•a 

a 


S 


I 

S 

u 

a 
& 

a 


a 
g 

9 


a 


o 
2 


•a 
g 

0 


•a 

1 


•a 
o 


a 

e 
H 


> 

i 

03 


a  £  a    . 

£  •  CO 

M  u  •  q 

^<fl  ft 


I 
1 


s 


flB 

•d 


o 

s 

ca 

p. 
B 


o 

0 

o 

s 

•3 


o 


fit 

E 


s 


towSF     «^cs$«     •-•Ss«     4iQm 
ic>4      •-<>«HQ4      i-Heiei      90CQ      9^e^ 
'-      ->oo     oeo     ooo 


§8  r 


o     oo< 


lOO       r4*-4a0 


.^e^i 


1^ 


*-i*-4ao     oioo     M^t«     lOCOQO     ^a<9     ^^ 

CQ  (0  CO   ^9  C9  M   CO  CO  CO   CO  ^0  CO   CO  Co  CO   CO  CO  t 

eeo  ooo  j90o  ooo  ooo  oo< 


oon 

ooo 


S8S    SfcS    o»S    SoS    5258    «SS    9mS    SSSS    c8S§ 

•^  ot  a  SS     00  00  c~     Saooo     SoSoo     oonSo     aonoS     ^1*^0     aqEo     SSzs 


I' 


s  s»\ 


<§l§  §§§  §Si  §§§  §§§  3S§  §i§  ISi  §g§ 


■6 


JiS  SSg   Si^   S^l  §§§  iS|  gig  S§S  g?g| 
iSS§  s::;;^  ss?3  Sc^i  Ss!^  Ss^i  SSsi  s«s^  r.ss 


»        •    •    •        •    « 


a>c  o      9«o  V      9*^  ^      ^^  ^      O*^  ^      0<^  ^      9^  ^      ^*^  ^      ^«o  ^ 


•  •^ 


cf 


«0 


s 

o 


ei 


S.  So 


s 


s 

o 


o 
o 


F 


f 


I 

t 

i 

I  ^ 

I 

:  1 


'{  I 


1000 


CO 


I 

O 
JZ5 


0 

O 

S 

s 


B 

OD 

a 

o 

•  pat 

« 


c 

•c 

-d 

a 

a 
3 


2 

0 

a 

a 


0 

O 


o 

«M 

o 


QQ 


.5  o 

o 


ENDUBANCE  OF   ROTATING   RUAFTS. 


I 


I 

S 
'g 

& 

1 

i 

o 


I 

I 

p 


3 


•8 

I 


I 

5 


p  £  «  . 

.5  ■  2"  o 
H  b  *  a 


I 

x^iii  S^S  l"3  ^S3  $38  §S8  8SS  g^i  §11 

Sooe  See  eoe  5oe  eee  eee  oee  See  eoo 
N 

'  SSI  S^S  SS8  ^ss  2ga  ;s;s:s  gss  ssg  §§| 

^i§§  isS  §§§  88S  SSS  888  §§§  §§8  IIS 

I 

^i|l  PI  III   g§S  §§S  ISi  sii  isS  §Si 
4 

^glS  §3s  SSi  §si  sS§  lis  1^1  ggs  8§i 

^ 

^SSI  3S§  SSS  SSS  Ss3  SS^  s^S  3^3  iSs 
|§i§  3S«  ssS  SS9  8§s  sSs^  ^ssS  Sc^S  §3ss 


<9>e  «      Q>o«>      9iO  «      9>e  «      <9«  o      9«e  o      8>e  o      <Sio  o     iSiOo 


•5 

1 

0 

J 

S 

s 

•a 

0 

1 

• 

§ 

1 

• 

^ 

GO 

eo 


^ 


eo 


•3: 

e. 


ENDURANCE   OF   BOTATING  SHAFTS, 


1001 


I 

I 

a 

3 
S 

9 
•8 
I 

•a 


I 


1 

0 
■♦a 

t 


:i   §11 


ess   S38   SS9   |§!3   sss 

•^■mS        aa^f.^^        0«HPi«        99^^        *^9**< 


ooe     eoo 


ooo 


OOiH       OMO       -4(Oi-i       lOi 

V^  •^  1-4  *^*^0  sMa^fM  vH  I 

sss    SSo    sss    S! 


SSi 


Si|  §§i  i§§  3||  iSg  Si§  p§ 

r^vMM   »H«HtH   •Hi-lr^   i-tH»>*   ^  i^  »^   •— .kpH   C)  kH  p4 


gs§  i§§  §§i  §ii  i§s  §si  si§ 

^««>4^4        ^4v4^4         ^v4^         vH^^H         ^M^H^H         r^  r^  f^         p4  *H  r^ 


33^   iiS  lii   SSs   gS§   S^§   «3d 

iSs;  iSi  is^S  sss  §S?3  Ssss  s^ssj 


Vibo      <9iO  <»      <9«e  4»      8iO  «      QiO  «      QiO  o      Q<o 


tf      sf 


iC         9'        8' 


§         § 


O  ^ 


•I     * 


\ 


I: 


I 

fc. 

I 


1 
i 

r 
i 

f 


» 


1 

If 

i*' 

'■f 

,1 

i< 

.« 


'  , 


I 


I 


I-  M 


'  1 


I  ! 


I.- 

I  ■ 


l>  I 


,1 


51       i 


i 

T 

i 


1002 

§ 

0 

a 
« 

a 

00 

o 


is 


CO        "C 


I 


5 

O 


a 
a- 

a 


OP 

a 
d 


1-4 


a 
o 


QQ 


.^  o 

o 


ENPUBANGE  OF  ROTATING  SHAFTS. 


•3 

a 


ii 

a 
e 

o 


I 


i 


1 

"S 
5 

5 


I 

I 


a 

0 


d 
O 


3 


I 
S 

0 
CO 


e 
u 

9 
0. 

B 
5 

ci 

0 
e 

s 

.0 

•c 

O 

•8 

0 

5 

.0 

I 

■ 

PS 

4i^^   i^g    ^^^   SS§   ^SS   SgSo    SS8   gs;  §§i 

1§ss  is§  S3S  ssi  sis  sis  sis  §si  isi 
N 

gDQO     '<«oe«     rf-^^^S     bt>e«     ee99     M>«eft      acaot     *^99     099 

SSo     wrtiH^     9*^6     ft^^     •H9«i     f^'^'M      Sqo     oSo     555 

,nSm     ramra     fiSSS     cimra     mSco     SSS     eS^eq     e»S«»     ^nci 

•C  O  O  O       OOO       OOO       OOO       OOO       OOO       O  O  Ck      090      ooo 

«..•        .>•       • 

An  gii  3^1  §p  iU  §§§  §§i  iH§  i|l 

^WrHr-t        »-itH»H        »-»ti*»H       Vi4^*i4       r^r^fi^       f^,^,^        e«>-4*>4       tH  C<>  t^       iHSli^ 
•§ 

^gi§  SSS  §S§  s§§  f§§  §3§  ggg  §§1  §a§ 

I--  --  --  1-  --  --  --  -r  — 

AM  Sl^  S§3  3SS  iS^  SSS  SS^  s^s  s^s 
|is§  ^ScS  s^ss  sS§  ^S?;  S§i  csis  ssss  Sss 


tliO  u      QfO  <»      9a  «      Q>o  o      8iO  o      4a  o      QfO  O      OpO  o      Qa  e 


ci 


8 


o 
8 


I'* 


ENDURANCE  OF  BOTATING  SHAFTS. 


1003 


i 
I 


8g  S3&S  sass  8§§  3§  :  sss§ 


8 


lAM       M^CQ       **fi^       fifi*       Cki 
)n«H        tH«^^4        *HM^        MN«^        •H( 

ISS    SS8    8SS    s88    3! 


SSS3 


sSS  ii§  §§§  SSs  Sg3  §S§ 


8«S  S82  S88  83«  loS 


88S 


li^  s^§  ill  sii  §si  §ii 

^«ie4     f-iMm     eieiM     ««cle«     ^«-4C9     cii-xo 


QtO  o      QiO  o      tliO  «>      <9iO  o      QiO  V      6iO  o 


Sf         tf  SC  2C 


to 

94 


^        8 


1-r        -r 


§         § 
•cf         or 


•; 


I: 


» 


« 


1004 


S 


eg, 

si 

o 


r 

o 

^ 


d 

o 

2 

a 

a 
o 

o 


-d 

a 

a 

OP 

p 

OP 


5 

s 
a 

a 


o 


o 

5 


«M 

o 

1 

GQ 


ENDURANCE  OF  EOTATING  SHAFTS. 


a 


(2 


^ 


Q 


§ 

MM 

«a 
c 
•o 

.S 

« 
u 

a 

B 

s 


•2 
1 

a 


3 


I 

t3 


4S 

8 


§ 
1 


I 


a 

o 


? 


s 


ll' 


^«B  Pi 


•ttoSS    SS^S   S^S    SSS  oSS  S^S    SSw    29S   rx«8 

vSoS       QOiH      Sor^      99?^  »^9'^  vk9       S$9       fifiS      SSfi 

!ft!Si9    oo-^    :*»H-^    g6«-'r*  f©c<  2*2"'    rfPf"     •fi?:f    £!r?S 

^iii  §§§  §§§  i§§  m  si§  §§§  §i§  8§§ 

^ 

An  gss  in  in  isi  isi  u%  §ii  ssi 

•5 

«g§g  l§§  ii§  s§g  Ssg  §iS  §11  §S§  Sl§ 

„„„„  --:-  I--  -t-:-;  -.--:  -r-  •:'-.':  r".".  rr". 

^SSS  S8<&  x"S  SSS  sss  sss  ssg  sss  i§| 

|SsS  sag  siii  sss  ^si  ^si  isi  ass  ssi 


CSiO «      <SiO  «      tS'A  *>      Q<cs «      (S.O «      e>e «      <9f«  o      qkO  o      o>a 


8 


o 
o 


s 


o 


ENDURANCE  OF  ROTATING  SHAFTS. 


1005 


I 

I 


3iS2  §SS  sss  sgs  ssg 

i§§  lis  §i§  s§i  sii 


8  isi  iss 


■  888  81 


8S! 


>e«:f     jeoo     «p»H     •e<«9     !op*s<)     <p^«d 
■fct"     ^trfc     r«.^t»     fr>t:i<-     f"c-r-     fct"!r 

i§§  §§§  s^§  iss  ss§  §§§ 


tf»tp     •'AMsn     r-iAie     9t>!0     aooo<o 


E^g  i^gg  i^^s  m^ 

§S§  S§S  83S  i§§ 


III  ill  III  III  III  III  III  III  III  III  III  III 


§§§  §g§  §i§  §11  III  si§  m.  gii  Ss§  §11  ess  iss 


oQ^oQ     a^iQ     iStr^     Ejojo     SiO?:!     i^^St*     9^9     SJ9S     oooom     Rihv-i     t«^o 

iii  ssi  isi  ssi  isi  ssi  sii  sis  gii  iss  sii 

SSn  SmS  ™8a  SSS  SSS  S««S  SSS  S8S  8S«(  SSS  SSS 


ttiO  tt       CSiO  «        a>C  <»        Q«e  t>        QfO  O        ^.lO  O        QiO  tt        Q«0        QiO  «>        «iOO        s«o  o        ts«  u 


s 

3^8'^         3'         S'         S 


§         i 


S'        jC        9'        ^        sf 


8 


I      S 


«r        o" 


«r        «ir        ^ 


§     I 


o  e» 


I 


cf 


I 


I ) 


I 


liv 


5. 


:i 


t 

4        I 


r 


« 

.  ) 
i 


*  • 


(    ■ 


f 

i; 


i 

1« 


1006 


IS 


I 

O 


o 

00 

OS 

0 
O 


CO 

bo 

e 

bo 

0 

0) 


a 

o 

& 

o 

Cm 

O 

1 

GO 


Si 

*  O 

Q'd 
(<< 

o 


m 
a 


4 

§ 

1 


u 

I 


I 

a 


•8 

5 


"a 


^ 

s 
s 


I 

e 

I 
I 


ENDURANCE  OF   ROTATING  SHAFTS. 


00 


83 


4 
I 

8 

2 

l__ 

ftr  loa^  «PS<o  V'fifi  SrfS  fi99  ':£^'*  !fit;9  «m«4 

o  i99c^  eS^  c9^  ^s^  Sfio  <icr»r«  999  ^^^^ 

S  SS*4  oe<H  90*4  99*^  99"^  009  099  999 

5  000  oeo  000  oeo  eoo  oeo  SSo  008 

^■^M     oeo     coao     c^^O     9<r^o     «oe^     '^^^     moo    fifiS 

^iii  S^S  ^i&  Sil  lis  SSS   ^^&  SS&  ill 

•<ooo     000     oeo     000     oee     oeo     eoo     000    oeo 
I 

^Ul  Hi  ill  ill  ill  lis  III  III  III 

I     —   ■  -  ■ ■  ■^— ^— — — ^^^  ■-■■■-        —  _       » 

.-igg  ill  §§i  §is  sgs  iSi  §§8  gss  ni 

S 

.^ ■  f 

•SiS  iS^  Ssfi  1S2  §Ss  xSg  S^^  8*5  ^^1 
•5 


QA  <»        ||iO  O        QfC  «        QiO  O        QiO  ««        IS'O  O        QiO  <»        QAO       «'>  * 


C^ 


c* 


e 

s 


10 


r 


ENDURANCE  OF  ROTATING  SHAFTS. 


1007 


e 

s 

t 
« 

a  . 
•5 

O    O 

•93 

1-^ 


V4 

o 


I 


8 

& 

p 

S  ^ 

a-s 

•a 

al 

sa 


I' 


oo»ao     ttcsn 


S§: 


»^-f « 

s§  isi 


r<«P< 


:s: 


11  ill 


§§  IP  ill    ii§  Ui  i 


>o     ooo     o 


o     oo< 


ill 


31 


;8J 


IS! 


§iS  isS  sSI     ill  lis  III  ii§  iiS  i§s  ill  §§i     si 


ssjg  s»s  sps     9$g  g^g  ggg  ggg  sgg  gss  ::;st:  sss     S9;^ 

r-r-c-     t-t^r-     t^r^b*         t-t-r~     f-r-r-     r-t»E»     t-r»t*     t-r-t«     t-b-t-     t-fr-t-     t*t»e»         t-t"»* 

^,HtH        w*»-^r-f       f-«i-»i-4  w-tf^r^       iH  »^  r-1       fHtHf-4       tH  »H  r^       oH'HvH       (-i  (H  f-t       vH  ^  tH       r^  vH  vH  iHrHtH 


n  n  CO     CO ' 


9$^     5oo     ooQ     9»OQ     5qo     ooe     q< 
eic5e9     t^e«ci     c«oi?i     r-inel     t-tc«eS     i-ioi95     e(i 


C-J 


^a 


SnS         ^ 


QiO  o      QiO  «      QfO  o  Q<o  o      e>a  «      Q>a  u      e-A  V      ci'O  o      Q-o  «      <3>o  w      <3iC «  iSiO  o 


^  ef  «" 

94  M  C« 


o  o 

g5  S" 


S5       2f       a 


s 


e  o 

s       s 


s 


1008 


ENDUBANC]^    OF    ROTATING   SHAFTS. 


a 
a 

a 
o 


i 


4^ 


00 

2 

« 


^ 


CO 


■s 

I 


I 


8 

•a 


« 
a 
o 

c 
« 

c 

a 

I 
i 


1 


1 


I 


S 


a 
o 

a 


a 

a 


o 
H 


I 


H  i<  •  a 


I 

a 
a 

a 

I- 
•I 

il 

Sf 

1§s§  §s§  S8S  isi  §§§  §S3  sii     §§§  sss  §§§ 
>^ 

^•^11  ill  ill   sis  ill  S§§  sis     iii  ill  ill 

<ooo  000  000  ooe  000  000  000    eoo  ooo  ooo 

^iii  811  §11  §11  §§i  Sis  §gi  113  III  m 

•?8§    2SS    2f?;j    §552    225    S53    §82       gSS    82;:    ggS 

"Sr^iPHrH       r^r^rf^       ,H  r^  fH        (^vHr^       •i^  iH  iH       tHfH^       *H  ^  fH  w*9^w^       ^4  ^h  v^      »^»Hf4 

4 '  ■' 

•^S^^s  11^  sis  sis  sis  sss  sis  sSs  i^s  Sss 
•S 


9<a  o      O<o  w      0>o  V      QiO  u      die  u      OiA  t»      <Ste  o 


<9«  o      QfA  o     04« 


o 

s 


Q 


a 


6 


o  o 

^        8 


§ 

,4 


§       I 


§      I 


ENDITKANCE    OP   ROTATING   SHAFTS. 


1009 


e 

I 


V 


I 


*4 
« 


e 

I 


It 


s. 


ill 


:8i 


'Si   si^ 

;ss  sis 


lii 


11 


oo  ooo  ooe 


s 


I 


I*  ss§  ^ss  si 


>o  eeo 


!S: 


8S  ill  i§i  sis 


sss 


ill  Sis  §21  SSI  §SS  SiS 


eooo     ooaip     ^e«io     cimih 

Vivnt         An^rH         w^^^w^         ^^p^-H 

»•»•     r-t»»*.     «»t»*»     r-t»t>. 


gs§   ggsE  ggg  ?M  sag  gag  gas  ggg 


eoo  <oek«  v^ai  •^£90' 

A«M  ^^4««  "^9$  iHW"H 

9fi  dfiO  990  999 

?4pa  esiM94  MMci  ciAm 


SiO  MC99       9*0$t       MOOCO       Vt^S^       ■^fifi       9fi**       99 '^ 

S  SSo     SS  8*^0      aeS     SSS      58*^     S^it 

lin^         c«c«M     «-iSS     c«SS     f-iSS     SSS     i-iSS     ^^?i 


•o  «      OiO  o      Qo  o      CStO  o 


QtO «  iftiO  o      Quo  o      tSfO  o      QiO  Q      Q<o  u      tSiCo      <SiO  <» 


if        ^        ^        SS*  sf 


dB  x6  w 


H.  Ex.  165 64 


I' 


!1 


1010 


I 
1 

» 


a 
o 


CO 


I 


• 

<2 


s 

o 
u 

OD 

a 


1 

eS 
O 

a 


a 
o 


o 


S 

s 


3 

o 
H 


1^ 


tf 
w 


e  i  ^  . 
K  »-  *  a 


ENDURANCE    OF   ROTATIKQ   8HAFT8. 


a 
s 


I 

a 

Si 


a 


u 

a 


n 


:6i 


fl 


•  t?' 


f 


gS    SSI 


!IS    SI 

;s  i: 


§23 

ooo 


:s: 


!8i 

;Si 


u     .     •     • 


!SI 

IS! 


£;9S     ^IrS     SfiSS     -^oo     ^p4o       «92 

§i§  iii  ill  §i§  §§§  lis 


,3SJ 

tf   .   .   . 


11  S§S  i§S  §11  S2S  sis  Si§  §iS 


e« 


ill 


miov  SS9  fifiSE  Slfi::!  "^fi^  ^c^  ^Ir^  «omi<-  ^tat- 
•M>H>H  mram  ?4C>]e«  e<l9«e4  r?Pi<H  Hf**r<  >h«>(i>^  o^^w*  o>"<^ 
t-t-t-         t-t-t-     i*««-f-     e»t-e»     t*t-t*     t-F»t*     t^t*-**      «:-t*i>.     >«t«t- 


«99 


2 

4) 

• 

•a 

S 

« 

2 

i 

4> 

c 

b 

o 

P 

u 

■  ■ 

« 

;9 

.a 

a 

o 

.  eo  —  « 

,<  o  o  o 

C    •    •    • 


o  o  C 


^t*( 


t  W( 


ill  S§i 


0>O  o 


«4c 


s 


4 


4 


4 


I 

if 


8 


.  © 

is" 


<4 


fiMDURANCE  OF  ROTATING  SHAFTS. 


1011 


I 


;s  ssi  ssS 


i  2SS  sSS  S§s  SSS 

-4   r^r^R   fHM»^   »^»-i^   Ar4iH 


»   ggg   §gg   Sgg   ggg 


ill  ill  ill 


e      !••• «      iftiO  «>      ttiO  o      iSiO  o 


a'      if 


§ 


!C        S         tf 


O 


i 


' . 


i« . 


u 


'*] 


1\ 


4 

1 


flip 


I 


A 


I  t 


i 

If  • 


it 


I 


: 


J  i. 


ft' 
I') 


1 1 


u 

1  II 

•    1*    , 

-I 

If  ^ 


I* 

1 

■I 

A 
i 

3 


h 


I 

I  • 


1012 


d 

o 

•O 

S2 

0 

3 

9 

B 

to 

a 

o 

-M 

s 

« 

« 

Q 

1^ 

eo 

00 

to 

O 

• 

•c 

CB 

If 

£ 

Q 

^ 

® 

• 

fl 

^ 

S 

p5 

» 

1 

4-a 
5 

05 

ua 

V 
« 

^ 

a 

^ 

V. 

•«• 

-i:^ 

o 

»< 

<4-» 

^ 

0 

Si 

fl 

o 

»fM 

ti: 

a 

1 

s 

1 

p. 

C<l 

o 

s 

• 

o 

-^ 

« 

a 
o 

5 


<M 

o 


GQ 


o 


ENDUBANGE   OF   ROTATING   8UAFTS. 


! 


§ 


I 

I 

•s 

s 

I 

Q 


O 

'5 


3 


•a 

s 

0 


6 

S 


t 

I 

s 

e 
hi 


2 


B 
CO 


« 


3 

_^ • 

^|§    §§3    ^^%    ?§S    ?SS|    S§§    £28|    9|S   i;S: 

^So  Soe  SSo  oSS  Soo  oSo  ooo  Soo  SsS 
«< 

Mnn  rr^^  fil!r^@  mmo  f*r'?  cacao  eoa^^  »««  lo^e 

btofp  ffct"  t^t-t"  c-t-r»  t-'-*"  t-t-fc  *-E-t-  t*iri"  ^e© 

.g£iS  £«S^  £!S2S9  t!SJQ  fiitiS!  s&*B  s«9iK  K^ea  S^ei 

•«ooo  ooo  ooo  ooo  ooo  ooo  ooo  ooo  boo 

AU  m  m  iss  III  §§i  lis  §§&  iii 

Ui>HvHr4        p-liHr-l        iHv^r^        |.4»-itH        fHr«p4        t^  ^^  p^        ,i^  ,_f  ^4        »«v^,^       Mv4r« 

^mn  gi§  g§§  §3§  gii  S3S  §gi  §gi  gsi 

l-t-  -:-.  -:-  r-  -.-  --.-  -:-.-.  —  — 

<§i§  §11  §§§  i§§  §§i  §§1  ill  ill  g|i 


QiO  o      QiO  V      QiO «      tSiC«      tSiO  o      QiO «      Qio «      QiO «     <«q 


8 


cf 


eo 


n      s 


•si 


ENDURANCE   OF   ROTATING   SHAFTS. 


1013 


s 

h 
II 

tsa 


p. 


Ma 

11 

I- 


s 

a 

I 
I 


I 

c 
.a 


'a 

If 
a" 


••'-•9 


IS 


^^s    -Ss    i^i    S^^ 

ssi  8§i  §si  §ss 


lOD         e«ra( 


g§i  SIS    §! 


l@S    SS3    SSI 

!si  iss  ill 


IS 


ill 


oeooo 


>e     oo< 


!8l 


I  ui  §i§   ill  lis  ill  §§§  lis  i§i  sgi  §§i   ill 


H   oSt;   gss      sgg   gsss   S£:S   ^^n  ^sg   ggg   SSS   ^sS     ^^^ 

>     «»t-i*      ^«Dt«         «-t«r-     l»t*t-     t»«»l-     t-r*t»     t»t-t-     e»t*f-     t-t-e*     e»t*b-         t«t-to 


•4         S  S  ***         '^  X 


g   SSS   SISS   SSg   SSS   £23^   sss   r^ss      ss: 

;l  Ssi  Sss  ssi  SSs  sSs  Sis  sis  SSj 


o      0^  o      Q>o  «  QiO  w      Q«e  o      QiO  o      ttiO  t>      Q>o  o      O>o  o      <S>o  v      0>a  %»  Q.o  « 


sf       s         s       s'      ^ 


gf         Sf         9 


wf  cT 


•  t 


[! 


1014 


p 

a 

o 


i 


I 


C<1 


Si 


mm 


I 

■•a 


i 


« 

e 

•a 

Sg 

a 


I 
9 


I 

D 


i 


1 

•s 

a 

0 


8 


S 


a 


o 
H 


«5 


a 

GO 


Mi 


ENDURANCE  OP   KOTATING  SHAFTS, 


e 

e 

I 

I 
a 

•  a 

«:§ 

la 

n 

^y   •••,     ••■       •••       •■•       ••■       •••       •■•  •«•       •••      ••« 

^SIS  iSI  ISS  lis  gsS  SSI  III    i§i  III  §11 

0ft««     •••     ••■     ••■     •«•     •«•     •••       •••     ■•«    ■•• 

^ ^ ^ _   .  ■  ■     I ._     _   ■  ^M^-^^^-^ 

^§S§  SSS  S8S  sss  gsg  sss  sss     sss  ssg  2iS 

itft-t*r»  t-t-t*  f»t-«t-  fc-t«.»»  r*t«i^  i>>oc«  ^»t»    t-t-R  f-«8-  ft-^ 

^f^tH^4   f-1*HvH    r^w^w^        »<»HtH    vHf^P^   t^  w^  »•    vm  ^4  ^4      »4^4w4    (Hr4«H   ^•••« 

•«e»     e9«io     fifioo     MiAa     9e»«     Afifl     ZfSfi         »><Dio     OkBia    ^«« 

•sSsi  lis  §i«  sss  Ssi  sl§  §11   §§i  sis  m 

£•••    •••    •••    •••    •••    •••    •••       •«>    ■••    ••• 


4       i       i 


9 


I 


'3 


<5 


J 


ENDURANCE   OF   ROTATING   SHAFTS. 


1015 


o 

I 


a 


p 

h 


ill 


>*t«^       '^OQOT       eQ««H       •iirf 


III  Hi  §! 


gS!^ 


s 


s: 


III 


i  sss 


f:^3   ggg   gi^i 


!S    SSS 


IS 


e«4 


is; 


m 


ooo     oeo 


ill  sii  iss  m  m  iii  iii  sSi  2§§  iii  iii  m  isi 

•-•rItH        1-ii^fi^        »N»Hf-i        r-lt^pi^        ^»4i-»  r^i^Cl        i-it^»H        r^i-ir^        ^*  t^  i-^        r-»  i-i  »4        rH  iH  vH        fHi-»tH        tl  iH  »^ 


s^s^  sss  ss:s  sses  sss     ^ss  s^ssi  ::s§  sss  ;:ss  sss  ss::  §S2 

t«<pto     l»^t-     c««t«     t«ot"     !.'»«»<•         l*F-t-     t-t-t»     t-i*c-     r-t-t*.     t"t»f*     t^eto     6St«     eob- 

«_|*H^4        fHi-1r4        r^w4r^        i^m^w^        ^^.H  ^rH»^        »H  i^  f^        r^  r*  tH        ^H  iH  r^        ^  i-i  •-■        »H  i-i  •-«        iH  tH  f-l        i-«  tH  i-* 


SS  ssis  S:s:s  gss  ssg     sss  sss  s;:^  sss  ssg  ss?)  ^ss  ;::si 


t#«  o      9id  <»       9iA  «      <S>0  «       ttiO  *t  ^A  o       e<C  «»       ^A  «       QiC  u       e.A  u       0.a  o       HA  o       tt.«  «i 


2f         SS 


tf         P 


S 


i         8         i         8^         8 

00  00  Sv  M  55 


e 


o  ^ 


8 


o 


s 


;l 


:    < 


'.     t 
) 

) 

I  y 


, 


1016 


0^ 

0 

a 

(3 
O 


^ 

K 
Q 

^ 


•»:» 


CD 


I 


5 


a 

o 
« 

bc 
1 

:« 

o 

i 


I 


1 


i 

1 

-a 

t3 


a 


8 

O 

B 

d 


a 

o 
H 


o 

0 


ff  O  b  -^ 


ENDURANCE  OF    ROTATING    SHAFTS. 
I  8 

e  • 

fi  § 

^  JS 

3  3 

a  a 

0  fl 

••  It 

6  •  fiea 

•  q  tt-S 

eg  s-a 

IS  "SS 

8«a  g  • 

•^  S^l  s«g  3S§  IS§  9S^  ^^^  &^S  ^^^  ill 
1     §s§  §§§  i%2  lis  ils  sss  §si  sss    ssI 

N  

§6S     i-tjpro     ot^c*     pSg     ^^oo     '-tg'-'     "^"^S     ^"^9        SSS 
§§    §§S    8§§    Si§    §Sg    §SS    S§3    §§3      SSi 

I   

«     pi  S§i  isl  sgi  138  gs3  ^U  gl§    III 

gc!<  cSS  el*  *Sg  gSS  SSS  SSS  SSS   SgS 

f"f-t*     fr^^l-     f-t«t-     t-t-t*     t>«fc«     »^r-i*     i»«t^     t«ofr>         i*t»»* 

s 

xj    1^1  ^ii  ^^i  ^^t  Pi  ^io  '^ii  Hi    l^i 

»5       


9iO  «      tftiC  «       9iO  o       QiO  «       QiO  «       <Sie  «       Q«o  o       tftiO  « 


4«« 


I     § 


^ 


iT 


s 

o 

S         8 


8 


s 

o 


I 


8 


SNDUBAHC]::   OV   ROTATING   SHAFTS 


1017 


Pi 

E 


sis  isi 


:si 


ssi 


S8r»     f-3S     r-t>( 


i«^0        HiiHO        OffN^ 


I  -  I-  t-       t-  1 


O  A  e>       A  Ok  A       AAA       AAA       AAA 


:sss  SS£:  ss^  sss  ss;:!: 

(»t*t*     t->i«-(»     t«6t*     »^»t^     r«-e»t* 


•9fp(0 


It-     e-e?--*     ^«« 


•f     o6As     ma-4     &9S!     9S^^ 
o     AAO     OAO     AOs     Soe 

i^C4        pii<c«M        C4lHe<        l-«^C«        1^0474 


QtO  o      OiO  «      ttfO  «>      Q>o  «      QiO  u 


§       §       I       § 

i^       Jf       K"       ^       :f 

r^  r^  i-l  »4  fH 


I  ■ 


I 
\ 

I    r 

f 

i 
I     i 


■r 

4 


I'       '■ 


1018 


o 
a 

s 


?§ 


bo 

fl 

• 

T*1 

•c 

08 

^' 

s 

V. 

^ 

Q 

^ 

• 

a 

<o 

_» 

a 

«e 

c; 

•^ 

0) 

^ 

E^ 

"^ 

•M 

i^ 

« 

9 

^ 

fiq 

^ 

<<id 

h 

bfi 

1 

H? 

K 

•«• 

• 

< 

s 

a 
a 

a 

^ 

Ut 

1 

Ci 

1 

p* 

IS 

o 
o 

• 

'^ 

o 

!z) 

a 

o 

•F4 

•M 

3 

O 

^ 

Cm 

O 

'd 

Q> 

0) 

Oi 

CQ 

o 


ENDURANCE    OF   ROTATING  SHAFTS. 


« 


I 


i 

o 

•a 


o 

be 
.9 


9 

I 

O 


'3 

5 


•2 
I 


a 
a 

o 


o 
hi 

o 
hi 

a 


6 


O 

0 


sis 

.g  •  CO 

Hu  •  a 

<  4)  U  "^ 

ia—  ® 


> 


.c«9^^  eOMS  oOflO^  POfifi  ^OiO  oe»  ^mt^  9-^f9  !9*9'' 

•ciSSS  s99  ooc«  ^«9  o«^t«  <-ir-9  oooo  nj|9  O^t 

«ooQ  OQO  '^tHO  ooo  •>-t>^Q  ooe  op^o  oSS  peo 

eooo  Soo  ooo  ooo  oeo  ooo  ooo  ooe  ooo 

N 

SS2S3    **^^9     C400     M-99S     ea«Hi-i     10-40      ^9a9i      mc*^     ?c*<S 
<0«so     t-t-w      t"»*^     t"l"S     Irfct-     ■*t^Cr     t-**5~     Srt-fc     fc^fc 

g ' 

^%%^  §SS  iSS  3s§  sii  §12  §§i  §11  Sl| 

^ •  

^n$n  iu  s§§  131  lis  iSi  gii  §§s  m 

U^f-liH   r^r^rH   1-I  ri4  ^4   r^w^w^        ¥^r^f<        r^r^r^        ¥•*  w^  w^        r^ -^  .-4   fi^i-l^ 
^ 

^IIS  3§S  9S3  ^SS  $3^  S"i  ^iS   §^^  ^11 
|iii  ^ii  iii  ^Si  iss  S^§  sii  f.ss  sil 


ttfd  o      ••«  «      ttfO «      ISA «      Qa  «>      ttiO  «      QiO  o      <S<«  o      9a 


I 


M 


A 


n 


o 


-58 


EiiDUHANCE   OF   ROTATING   SIIAFfS. 


1019 


I 

I 


s 
la 


I 


si    S8S    §§! 


§i 


11  ill 


•  moo 

)00 


^^^    SSs    ig^    §|g 

SS8  Sis  sis  sis 


11  ill  mm  Sii 

>oo  eeo  ooo  eoo  ooe 


lO  ooo  ooo 


§§s  ii§  iSS  Si|  §Ss    Hi  ISS  i§§  i§§  §is  ill  gs3  Isi 

fmit^w^        ^^^4        ,^r^i-i        y^^iH        y^v^^H  ^^fH        f^^4^        r^^^rH        ^4i^^        pi«  ^H  tH        »H^<»H        .i^  r^  t.^        »h  »i^  ,^ 


gSS    9SSS    SSSS    S::3    SSS      ggS    gSS    SS^    g^2    SfS    SISS    S^:!;    2S«2 

«-^o  t»     c«i^f     t*t*t»     t»t*f*     t*e»t*         t"t-fr-     fr-r»t-     t^t-e*     c-e*t*     t*t-t^     t-r-t*      t^i-t»     t-i^t- 

^4r>tf>«        pHr^^*        ^*t~tw4        ^^*^^^        iHr^r4  r*r^r^        w^w^r^        rH^H^        «H«N»^        ^4vHiH        w^^^tH        pi«rH*H        ,.>4pii<p^ 


sss  sss  fi^n^  ns^  si5s 
si§  isS  siss  i§^  Sis 


>«No     oori^o     lOo 


QO-^o     looo     ra^e4     «o^     oms'a     ^«9«     ei^o 
«Oi^     r^^-H     «i3<it^     ^«^     90^     r"»-*ri     ^«,-^ 

si$  sss  Sss  sss  Sss  sss  sss 


<SiO  o      diO  o      tftA  e      9ie  o      ttiO «  QiO  «      (Sa  «      QtO  o      <SiO  t>      9iC  «      <S«o  o      0*0 «      ttiO  o 


SJ       sf         sf 


!g         g 


o 

s 


'  t 


t       I 


1020 


ENDURANCE  OF  ROTATING  SHAFTS. 


;  1 


a 

o 
O 

I 


I 

I 


o 


B 

o 


I 


a 
o 


(5 


a 

•a 

hi 

8> 

a 


B 

e 


I 


1 

t3 


o 


a 

o 
••^ 

4 

8 

O 

a 

JZ5 


I 


d 

CO 


Sis 

2  C  * 


o 

e 

I 

I 
tt 

I 

a 

H 
11 

8* 

^'^ 

SS     2&r9         ^^!9     °0Sfi     SfiSS     r'99(     !99fi      *'^9i9     :^e^«o     n«e> 
9     S^*^         SsS     SsS     SsS     gnM     ra9«ra      SscS     SS"     SSS 

_   ^oo     ooo         oSe     oSS     oSS     oSo     oSo      oSS     ooS     5o3 

K^   ■••      ••■         «••      •••      •••      •••      «••      •••      •••     ••• 

o>^o  c^E!   SSS  8SS  S8S  8*9  S^^  8&S 

f--^--     "^ ^ 

<|||  III    III  III  III  III  III  III  III  iH 

JB»««        •••  •••         •• •.         •<•         ••.         ...        ... 

=sss  SS3     5i??g  aas5  §22  sas  »€2  252  sss  8§s 

£•••     •••        •••     •<■     •••     ••!     •••      ...      ...     ... 

N 

—  I  ^  ■  ■     ■   -  ■ 

•C40$        ei  O  fO  999        9*^9        e49«<4        O^^r^        tHO»-4        •HOM 

•<000       000  o5q       OpQ       090       009       e9<c        S9Q 

(!•••         •>•  «••         •«•         •«■         *••         •••  •••  ...         ... 

H 


(3iO  o      Q>o «»  QiO  o      iSiO  o      9>c  o      Qio  o      QiO  o      <S>a  «      <Sie  o     6ao 


g 


s 


Q 


3f 


8 


S         S 


§  I 


S 


s 


s 


s 


s 


-Si 

oeo 


ENDUBANCE   OF   BOTATINO    SHAFTS. 


1021 


I 


s 


I 


I 

s 


« 


"8 

IS 


B 

s 

a 


00     «--Croo         «• 


>00       .- 

>5     o 


sss  sis 


t>r»     i^ao     ooo»     nn^     t^e^*^     m 
hm     r4^^     i-4$m     *Ara^     9-^^     O' 

^s  ssi  sis  sis  iss  1 


sis 


>e     ooo 


;8    S&»    S^S    &SS    S8S    St^S    ^S^    t^l^r^    '^f^^    '~'S® 
191    sS«n    SSSs    SSS    ^Ss    sss!    B^^    ^m^    ^^i^    &c^^ 

>o  oeo  ooo  oee  ooo  ooo  ooo  ooo  ooo  ooo 


;§  i§§  m  si§  §is  §si  gii  p§  §i§  §g§  §§g  ill 


;s  sss  ssg9  £^3  g^s  sgs  ssg  sgs  sss  sss  §|s  ssg 


2?J 


M 


gS::    i^S    SS3S    fSSI    3|3    SSS    S: 

SSs  Sa§^  sss  lis  sis  si§^  s; 


<»      tftiO  o  OiO  o      QiO  <»      Q-c  «      Q-c  «      Q<e  «      9<o «      <S«o «      Oio  o      QiO  o      tSiO  o 


i       S 


ei 


CQ 


^         ^ 


s 


lO 


I  I     ! 


1022 


ENDURANCE  OF  HOTATIKO  SHAFTd. 


i. 

!■ 


i 

;; 

I                         'O 

« 

!.                CJ 

;.                  a 

(                               •^ 

I                      -t^ 

a 

® 

'                  Q 

J 


^ 

(^ 

^ 


9 


fe: 


CO 
CO 


I 


5 


g 


I 

I 

& 

.9 


e 

o 


I 


1 
5 


1 

•s 

o 

-3 

t3 


ca 
IS 

a 

o 


g 


o 

i 
I 


0 


ill 


•<S  o  e  o     r^  ^l  e>9 


r^  •!•  %"^ 


!8; 


1  O       O  9  9 


•5  ■  * 


igt>     r^®9     f5**^S     C"^^     *®^     r^^f^     <oc«o     ^X^ 

III  ssi  s§s  i§§  ii§  s§§  §s§  §§§ 


Ml 


f^ 


isS  sS2  ill  lis  iSS  ISS  §g§  ill 


^  ram  n 

4      •      •      • 


c«^ai  oaio  »^aeo  ooo«  oooio  aqo  &a»n  zf^^ 

r*^^*^  r^o*^  f-<0«^  *^o>H  (mo*^  oo«h  a  ac  o  avo 

fc*t-t>»  t-t*t-  t*i»i*  t»t-t"  t>t-t-  t-f(»  »<ot«  Se«« 

r4r1«H  vHi-ifH  v^r^tH  ^^f-lt-l  i-4i-4«H  »H  •*  iH  r-«  fH  i-i  v^iHa-l 


V  ^  ?4  9l 

N  *  *  ' 


'^  2S^  S^3  S^s  ^S^  SSS  S^^  »S< 
18  Sis  sss  iss  s§s  i§s  8SS  ssj 


QiO  o      QiO  <»      <Sio «      <S*e  o      <S*e «      <S*e  o     t8iO«      Qa  o      <SfO« 


i       ^       i       &       9       sf 


8         5 


§ 


lA 


00 


|S 


tNbUEANClS   OP  kOTATINU   SHAFTS. 


1023 


I 


I 


.is 


I 


e 

o 

1 

S 
« 

a 

8 


m 
bo 

a 

•c 

i 

d 

*d 

•«^ 

bo 

a 


s 
a 

a 


a 
o 

•43 

Z 

I 


o 


I 


d 

o 

i.   «> 


a 

o 

1 

« 

c 

I 

e 

a 


I 

a 
P 


5 


1 
1 


o 


I 

a 


e 
H 


a 


lis. 


i  i 


e 

3 


I 


p^ 

& 

•< 


lis; 


1004     «eo 
So     ooo 


>oS     O' 


;3 


S8S      «;«90      CQ'^O      '"^9      ^"^S 

^i§§  §§§  §§§  §§s  §s§ 


iSS8    Sotok    8obS    S33    SSS    SaS 


«i§g  ui  §§§  §11  g§§  §g§ 


8S1  S^i  3^^  ^^^ 


i-hSS       rHMI 


SS 


9ie  o      <S.e  V      <SiO  o      QiO  «»      tftio  «      ttiC  o 


SOS     C4^o 
ooe     ooo 


§i 


aObOk 


9«  o       •.«  « 


c4^ 


s" 


p 


t 

• 
■  t 

1 

't      . 

i 

' 

• 

) 

.    i 

$ 

1                  • 

j 

i 

. 

• 

IB 

11 

•i 

;  i'? 

1  »■ 

1 

y   \     \: 

•  V  ■' 

' 

•     1?  •  i  ^ 

■ 

1  ' 

t 

'     *    H  ^  ■     ■ 

• 

J    ■'• 

[^ 

;. 

b 

1 

■ 

;  i          ^    > 
1   > 

1 

'  '\i 

•               *                          1' 

h"           1 

■  !• 

J            it?.                I'. 

■     ^  •       i 

'       *              : 

k       .                                     4  • 

«                                ■  1 

^                i 

1024 


ENDURANCE  OP  KOTATING  SHAFTS. 


o 
O 

f 


IS 


§* 

o 

^ 


4 

m 

O 


•s 

i 


I 


i4 

• 


a 

^? 

II 

SO 


i 


!i; 


o«oia 


s 


4 
§ 

I 


III  ill 


1 

a 

1 

« 

S 

o 

& 


I 


^§S|  sgg  §!§  iss  ii|  ill   ill  III  ill  ill 


1 


^S8^    Si^    ^§3    S^^    cSS    ^^8       g§3    Sl;2(    SSSa    S23 

•Sc»«t->     Cer*     ^f-c»     F-i^t»     t-t-t-     f-t^t-         t-t-e-     r*t«to      t-c<*t->     r>t«t^ 

^•-4i^>H       v^«-4i-1       r^t^r^       rHr^r*       i^^^w*       ^^  r^  iH  rHi^*-«       •~l*H*-«       tM  yn^  •■«       ,i4fH*« 


I 


lOMo     i^mo     n^e     fliipo         «o^     ae^«p     eot-ii 

^>^9       i^^O       «i«C4«3       C*^*^  9'*<9       v^f-tS       M-i«( 

gsS  s§i  sss  iss     Ss§  ssi  §s; 


iMet 


«« 

S 
I 


iSiO  o      QiO  «      9iQ  o      6ie  o      tSiO  «      tftiO  o  ttio «      tt^  «       0,0  o      Qa 


e 


o 
H 


8 


tf 


0 
00 


i 


•Si 


ENDURANCE   OF   ROTATING   SHAFXa 


1025 


^ 


f 
I 

.Q 

a 

8 


i 

II 
§1 


S 


ill 


la^ 


!i! 


»mi 


gss  s: 


So  9  Qo  eo  o 
o  ooo  oeo 


!8! 


881 


o  ooo  OOO  oe< 


2ii  ssi  §s§  gii  gsi  is§   lis  iii  §11  iii  igi  §11  gi§ 

priitHrH       r^w^rH       fi^r^iH        i-HTi4«i>4    .*-«t-lr^       ^  ^  pi^  ^  iH  tH       iH  «H  rH       rH«-4iH       «.« rl  «h       r^  fH  «ii^       t-iiHv»       iMiHp^ 


fe*o«  cQOftO  QO'«t«  ^^^  vviiOM  te^e^  9Ct*0  ooos  •-'loe  m^m  oo^  ^■^'<*  9^-o 

^SS  SSph-^  o-4im  e^r<  "^Or^  oo*^  PPP9  0>^eq  »i«-^<H  iHr<<-*  <5'^r*  o^^^  op<H 

►•t-t-  t»ft-  t-t-t-  Pt»t»  •••r-t^  t-t-t-  f*F»F-  ^c»i*  t-t-t-  t-t-t*  t^t«t>  t-t*c«  t^'Pt- 

ftf^p^  r^m^r^  pMf-ifH  f-»»HF^  •"ifHiH  w^r^r^  f-|  iH  "H  r^  i-l  iH  r-t  i-i  •-•  »-4  iH  »H  v^  fH  rH  rl  vH  fH  IH  r-«  ^4 


S    SSS3    gS:S    SgS    SSSg    glS      SSS    SSS    :^S^    SSSS    gSS    3SS    gss 
>e    3q9    Sq9    3^9    ss8    SSS       S||    g|g    ggg    gSg    Sgg    g|g    gojj 


iS       ihSS       r^iSS       rnSS 


M       C*9H 


ti      sf 


§ 


If      tf        tf      s' 


s 


Jf     & 


s 
sf 


r4'  .f  if  ^ 


^  ,^  ^  ^ 


H.  Ex.  165 65 


1; 


1026 


ENDUBANCE   OF   EOTATINQ   SHAFTS. 


.1 


ii 


t ; 


OP 

a 

a 
o 

O 

4 


I 

I 

o 


5 


0 

O 

•a 

« 
P 


a 
o 

V 

-o 

a 

•a 

s 

« 

s 


"8 


-2 


i 

I 

-a 

13 


5 


o 
:S 

09 

*^ 
O 

o 

a 

0 


O 


13 

1^ 

.c»>H^     ?f^«o     'i^^         9'^!S     S2:!C9     S5SS     ^54     o«Qe^     a»«9     59S 
•<:  S  ^  ^      (%»-«•      ococo  s '^  S      8sS      aS  sli  SS  S  ao 

c^ooo     ooo     ooo         ooo     ooS     ooe     Soo      Soo     SeS    Soo 

S^S  3t;S  Sr^S  sss   sss   gss   iss   SSi  S8S  i^s 

.C4IM74     CMCM?)     fie^icS         e'lc^M     m£i»i     S^m     $««?«     ?ISc«     Se^e*     eSJC 
rffooo     ooo     ooo         ooo     ooo     ooo     ooo     ooo     ooo     eeo 

I 

oteo    S^S    ^'^^o       SsS'^    fS'^S    flo^So    i^SS    *^'^S    S^^S    *'^9 

4 

.85S    SSg    538      5525    S8S    SSS    2S5    S52    SSJ:  SS2 

•cjt't-t*     t-i*t~     t-r-t-         i>r*i>     t*.i>«'»     »»t*c»     r-r^t"      »»e*e*      fc-t^i"     t*t-t» 
^ 

bOtOeO       ceO-^       t-t-)«  rHtOO       OrHr4       r-IIOlQ       10000        9  S*  C9        Af^IB      eV<» 

.trOC^        oe^        Oa*HrH  O  00  rH        OO  O  04        M  i-i  iH        ^^^        9  9  C^        « r4  vH       SO^ 

•<a»oo      000     000         000     ooe     ooe     ooo     ooo      ooo     SBS 

^•HCSICM       »e<IC4       C4C4C4  Ci  ^  94       v-l  04  Cl       MC^N       r-i  N  C)        r-«C«e«        cSclel       ^AA 

Hi 

■ 


000 

000 
o  S  5 

CO  w  85 

O  *H  Ci 

r^  iH  W 


s       § 


i    s 


s 

« 
o 

o 
d 

CO 


s 


8 

o 


§ 


§    § 


S«  Si 


I 


ENDURANCE   OP   EOTATING  SHAFTS. 


1027 


t 


I 


i 

n 


n 


Mi 


sss  sis  sss     i§: 


:ss  §i; 


i§  sis  ill 
;s  sis  Ss: 


t»  fc  fi     ^- 1 


sss    SSiS    SSiS 


IM9       -Ml 


sss 


i§  §1 


§11  §&S  lis  III  §il  ill  Sii  g§i  §IS  ggl  §ii 


i^^   IS^   ii^      i^^   ^^^   11^   SpS   Is^   SS?    S|S   SgS 

Ob-to      ^»t-      St«b-  F-t*f      t»t*t*      b-t-t"      r^l'-b"      t*t*t*      t«l-r-      t«6t«      r*)OC* 


itfSk. 


s  Sis  Sis  sss  sss  sss  Sis  Sss  sss  sss 


o     ViO  o     tt,o  o         <Sio  o     9iO «»     tftio «     tt«e  o     <Sie  o     tSiO  o     OiO «      Oto  o 


8         S         S 

O  9  O 


tf        ^         tf  tf        3'         if 


(0 


^         gf         3 


Ok 


^  ^  ^4-  f^*  ^  irf- 


O  00 


I  I 


i| 


1028 


si 

£ 


I 


o 


a 
o 

0 
OQ 
cS 

a 


o 


d 
d 

a 


d 
d 

S 

P4 


d 

CO 
42 

s 

« 

d« 

OQ 


d  »,. 

O 

rd 


ENDURANCE   OF  BOTATING   SHAFTS. 


i 


I 

be 

a 


I 

B 


1 

P 


■8 

•a 

3 


i 

0 


i 


o 
u 


o 

0 


3 


s 

0 


CO  V  u-<-i 


I 

e 


4ggs  gss  sss  gis  ssa 

lili  Mi2  sis  §i§  sis 
»^ 

?SS  ?^l^  S?s  SSS  S8S 

.tie4?4     e^tici     ^^Sj     QS*S     »C4«I 
)«ooo     ooo     ooo     ooo     eoo 

I 

rfflil  ill  ill  i§i  lis 
4 •    •    * 

^ESS    ^^S    g£S    SSS    SS8 

igt-t-t-     e*t*e-     r«»t-e»     t*^t-     t-t»P 

t-NCi     oo^K)     ?f*:j«D     e«^•eo     fattA 
11  sil  ill  SSS  lis 

»5 


dA «      <9.oo      VA  f>      •lO  o      <9>e  o 


§ 


s 


f 


EN1>UBANCE   OF  BOTATING   SHAFTS. 


1029 


1 

a 

flO 

a 

o 


to 
bo 

P 

I 


a 
a 

t 

p 


5 
s 

o 

a 


a 
o 

08 

2 


4) 


s 

•s  o 

Q'p 

3 


I 


i 

■s 


• 

a 


1 


i 
1 


1 


S 


u>  *  fl 

•^  s 


3 


r 


;s: 


8^     eqeeo     orx 

:S§   SS8 


8  •  •• 


SI 


•        •        • 


•        •  •        •        • 


•siil  III  III  ill  III 

s 

.S5S9   r:?ss   t^gS  isss  sss 

i<t-t-t-     e-t^i-     e-p-t*     t*e»c»     Kt^f* 

.5 

4t-io     «^ocii«     ^«eo     o^o     ^oo 
•  999      999      9>~*9      :^9*~i      r->^^ 

|i§i  iii  SsS  sis  sss 


l«e «     ttiO  o     diQ «     <S«o  o     ttA « 


1 

1 

J 

H 

8 

*s 

o 

1 

• 

8 

s 

0 

s 

^ 

d 

09 

04 


lO 


I 


^  «i 


$ 


1^ 

r 


I- 

! 


til  J 

I  T 


*! 


V 

} 

r  ^ 
i 


i 


! 


it 


\> 


. 


1030 


o 


£ 

00 

a 

00 

§ 


s§ 


bA 


• 

•g 

•x 

oB 

rAe 

Q^ 

^ 

^ 

Q 

:^ 

d? 

5^ 

a 

4> 

1 

<1^ 

4^ 

"*— ^ 

^ 

ih 

4J 

Q 

bO 

1^ 

ff 

a> 

s 

1-^ 

K 

•«* 

>* 

® 

»< 

-*^ 

S^ 

0 

;s 

fl 

c 

•^^ 

> 

s 

1 

<» 

1 

^^ 

1 

• 

M4 

I* 

o 

o 

o 

• 

^ 

o 

*> 

^ 

a 

o 

•i-i 

-♦-J 

cS 

-M 

o 

u 

«M 

o 

-d 

0) 

s. 

QQ 

^  o 

fi'd 
g 


ENDUBANCE   OF  ROTATING   SHAFTS. 


CO 


d 

o 

•-3 
o 


d 

o 

h 

<2 

m 
d 

1 

u 

i 


tS 


o 
d 


d 
•»■ 

d 
O 


^ggg    ^§g    «|S    222    :2iS    SfS  gSS  S2S  SSl;  s;g 

Issi  iii  sii  sis  sis  sis  sss  ss§  ssssss 
N 

SSeSS^      eSSuiS      eSSeS      SSSSS      eS^eS      SeSS    SeSS    ^SS    OVQO  w*x9 

|...  .s.  ...  ».8..  .s:  ...s.,  .o:.  ,..«§ 

:ili  S§i  ill  §P  III  111  l§§  i§§  isl  Sll 

•  t^b-t-     Pt^t"     3^9     t^r*S     Sc^^S     St««D   io«9<D   SSS  «Se  9ec 
»^i^t«l<-     l»e*t*     t*t-r*      t*b-r-     t«t-t>     j^t-r*   r»t>t»   t-K-t-   t»t»t-  r»t-i» 

«>  tH  ^^  »^        i^r^w^        ^4,H*H        rHrH<^        «^  ^  rH         rH  vM  r^     r^  p«  ,.4     f^  ^^  ,i^     ^4,14^    p4p*>' 

^ 

22?5i     S?!S2!     S^^     5Tf!2     5fi£      fiirt:    ■♦SO   e9w*-i   «oo  WS* 

.SOO        000        Oee        O  C- O         OOO         900     i-^OrH     H«i«a>«     A.MW    *-lO^ 

<SQfi     Q9fi     S6s     09fi     9fifi     fiop   e^o   000   eeo  Qoe 
«C4c^cS     C4«4C4     e4e9e)     e«c«ci     e^An     mc*^   »««<;«   e>ie<c'i  e48>ie«  m9i« 

« 


QiO  o      Oa  o      tSto  o      (Sao      Qa  o      Qa  o    Qa  o    IBa  o    Sao   0<e< 


a 

c 


o 
u 

o 

a 

d 


o 
H 


s 


I     ^     ^     I 


o 

a 

03 


§        §       § 


i     i     t     i 


M  t,  *  d 


I* 


ENDURANCE   OF   EOTATING   SHAFTS. 


1031 


1 
J 

h 

-I 


? 


¥ 


0 


M^Q     tgoe     iop4«d 

v^OO         O'^'H         Vi4«4^4 

900      ooo      Soo 


ss     lis 


§ooo  ooo 
ooo  ooo 
ooo  ooo 


'  o      c 


•^^    -!?58 


c« 

oo 


o  o      o< 


ODOOO 


'  ^^       ■  ^'  !:»  ^        5s  ^  *« 


^^  11  ill  ill  IP  ^11 

300        ooo       ooo        OOO       OOO 


to 


IS  il§  l§i  §§i     il§ 


eorfO     '^eoM     •^■^fiea 


l»-»       rH  rti 


104  1^       0404^ 


1 11^  ill  H^  Ss3  §gi 

lH       e4e4<p<       MMr-l       •>4e9r^       i-ieMiH       F-!cs*? 


iS8    S?3    SgS    Sg;S      gSP    gSSS    gS&    S^3    SS|    gsg    f:«s    $t3S 

l-'l«-c-      r-t-i"      t«-b-e»     r*t»r*  i*r*t»     t^t^t^      Kt-t-      t»r-t-      F-t-t-^     e-c-ir-     («(<.(!•      ^t^t- 


-sS  SSS  SIS  31 
sis  Sii  sis  Si 


•o< 


IS  §11 


m 


_^__      ^^o»      •»©*      pOi 

1^       C4»>H       fflf^pl       MC^tH       MNi 


llili 


ie«       MC^M 


«      Q« «      QiO«      QiO  o  OiO  o      QiO  o      OiO  o      QiO«      Qa  «      Q*^ «      tS*9 «      6a 


s 

O 


3         § 


I         S 


9 


§'        f 


§ 


^  ^ 


s 


s      sf 


il 


1032 


ENDURANCE  OF   KOTATING   SUAFTfl. 


.t 


o 

OP 

u 

a 

a 


^ 


f£ 

U) 

• 

p 

*?* 

9 

^ 

« 

2 

;^ 

•d 

0 

« 

«D 

fl 

«> 

0) 
OP 

•« 

^ 

$^ 

4^ 

;$ 

2? 

PQ 

*o 

"^ — 

^ 

k 

4^ 

e 

be 

rO 

P 

0) 

K 

*T 

i 

gi 

p 

g 

p 

^ 

a 

1 

(i4 

1 

(f 

1 

• 

P4 

oo 

CO 

§ 

• 

o 

Tj* 

^•K 

P 

o 

•p^ 

•M 

5 

o 

hi 

<M 

o 

TS 

a> 

c; 

P4 

CJQ 

^  o 

a'^ 

o 
9 


■6 
§ 

u 

a 

» 

tc 


£ 

o 
S 

S 


ca 

o 


o 
u 

o 

u 
« 

a 


SI 


o 

«3 


'2 

o 

-a 


4 


I 
1 

-a 


5 


o 
H 


aSS 

s'  u  4   • 

.g  *.  o^ 
M  u  •  g 


.Oe<QC«       r-ll09       «DM*H       tQiAO       fi9  &  ^       tf>  O  CS       A  n  «•       «400«      tai 
<999       i-^fiO       90^       99rH       efQ«4       ^^,m^t^       w^m^fi       eo«4»3      o< 

li'^t   sii  iss  sis  sis  sss  sss  sss  t\ 

*n •   •-.   • 

r^- ^  -^^  •'• 

^lii  ill  §ii  ill  i|§  lis  ill  ill  SIS 

»S *  

tfdooa     oDOio     !9>a'4>     !^o*o     ovee     SS*<^r^     ■9^*9     999     e««& 

.t:~t«r«     9t«t«     «Bt-^     «Dt~r*     ««<•»•     «r«c«     wSoo     SS«     leoo 

,«»t-t-t*     t-t^t-     **t-t>-     t-t-t-     e«-t-r-     i*e«t*     t<-^>t»      c»c«r>     »»?►- 

4 

.iiS  sss  sss  ii9  psf  sss  sss  SP3  as:! 
|2p  SS8  Sii  iii  sil  iii  Sia  s^sss  Sss 


^•0«       QiO  O       QiO  o       QiO  O       Q«0  «       Q<0  «       a<9<»       9iOO      •«• 


s 


8 


s 


t    i 


8 


t 


§ 

s 


•3S 

r" 


ENDURANCE  OF  BOTATING  SHAFTS.         1033 


I 


I 


I-  s 


099     e«iH»4     oon     (99^         cffi^     5Q9     Q9fi     94tt     id^lS     •**e<9     »->< 
•^eo      9*-t*^      ^mt^w^      «$a«M  999      999      999      999      999      999      ^^i 

8§§  iss  sss  sis  §§§  sis  sis  i§§  isi  sii  s: 


>  M%      ^^H  ^^H  riM^     S^K  fV^  ktf^      tf^k  ^^k  l^ft      flft  ^^^  ^rfi  ^^t  ^^h  ^^M     A^^  ^^^  ^^^      B^^  ^^^  i 


81!  IIS  SIS  SSS  SSi  ill  III  §11  §11  §11  8§i  8 

riw^ri      elfa*?       FHfH^       riSiH      r4^^  ^C^M       f-iOlA      v^MM      «>40«0l       fHel««       vtMCl       ?s 


ei( 


g|g  Egg  ig^  lg§  ggg  m  %H  Ht  gse  sgg  ggg  |gg 

iH»i4^4       rH^^rH       ^4^4^4       *Hf^ti4       «^fi^^4  ^4,i^f^       ^vHM       r4»^»-l       iHrHfi^       fH^«4       vH«HiH       ^4^tH 


gsa  sst  SSS  its  §is  sii  §i§  iii  sss  sss  sss 

S8«  8§3  888  ilS  iii     Sii  iii  Sii  sii  iii  sis 


§i§§S§ll§§§§§ 


§         §§§  i§s§§§§ 


I 


• 


I 


'f 


(1 


I! 


! 


!        i 

\ 

\    ■    1 

I    '     '■   * 

i :  i  1 

^  ■  n 

1 '  I 

1    ?  i 

f  .  • 

t  i 

■  .  .  ^ 

'  ,  f 

'  ■* 

.« 

4 

t 

!      -               J 

1034 


ENDURANCE   OP   ROTATING   SHAFTS. 

Test  No.  69. — Wrought-iron  shaft  froni  rod  No.  5. 


Diameter,  1.^' ;  speed  of  rotation,  2,200  per  minate ;  length  between 
end  bearings,  33'^ 
Tested  under  30,000  pounds  per  square  inch  maximum  fiber  stress. 
A  stream  of  cold  water  played  on  shaft  during  the  test. 
Bupture  occurred  at  556,400  rotations. 
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Test  No.  80. — Wrought-iron  shaft  from  rod  No.  6. 

The  shaft  was  initially  heated  and  maintained  at  about  2WP  F.  daring 
the  test  by  means  of  a  gas  burner,  the  heat  of  the  shaft  itself  not  being 
sufficient  to  maintain  the  above  temperatare  while  running. 

The  shaft  made  5G,G00  rotations  the  first  day  of  the  test,  it  then  cooled, 
but  was  reheated  the  following  morning  before  resuming  the  test. 

Bupture  occurred  at  129|600  rotations. 
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Test  No.  SI.— Wrought-iran  shajifrom  rod  No.  6. 

Diameter,  V.  Speed  of  rotatiooi  400  per  minate.  Length  between 
end  bearings,  33'^ 

Tested  under  dO^OOO  pounds  per  sqaare  inch  maximum  fiber  stress. 

The  shaft  was  initially  heated,  and  temperature  maintained  at  about 
210<^  F.  bjr  means  of  a  gas  burner.  The  shaft  made  42,600  rotations  at 
the  close  of  the  first  day. 

It  was  reheated  the  following  morning  and  the  test  resumed,  and  had 
completed  129,300  rotations  at  noon  of  the  second  day,  when  it  cooled 
and  rested  without  load  one  hour.  It  was  again  reheated  and  the  test 
resumed. 

Bupture  occurred  at  176,100  rotations. 

The  shaft  was  badly  scored  at  tiie  middle  bearing  duritig  the  test. 
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Test  No.  91.— Wrought-iron  shaft  fr<m  rod  No.  6a. 

Diameter,  1".  ^peed  of  rotatioiii  400  per  minate.  Length  between 
end  bearings,  33''. 

The  shaft  was  initially  heated  to  the  estimated  temperature  of  450^ 
F.  and  then  loaded  with  40,000  pounds  per  square  inch  maximum 
fiber  stress. 

The  shaft  gradually  deflected  and  would  not  sustain  the  load. 

The  shaft  was  cooled,  rested  16  houris,  and  again  heated  to  the  above 
temperature,  and  straightened  at  this  heat. 

After  straightening  the  temperature  was  increased  to  about  700^ 
F.,  then  loaded  with  30,000  pounds  per  square  inch  maximum  fiber 
stress,  and  rotations  began. 

When  54,000  rotations  had  been  made  the  test  was  interrupted  for 
about  1  minute;  upon  resuming  the  test  there  was  violent  wabbling, 
whereas  before  the  interruption  the  shaft  had  run  smoothly  with  con- 
stant deflection. 

The  vibrations  which  had  set  in  continued  for  about  800  rotations, 
when  their  amplitude  was  partially  checked  by  restricting  the  down- 
ward movements  of  the  weighted  lever,  whereupon  the  tendency  to 
wabble  immediately  ceased,  and  with  the  lever  released  the  shaft  run 
smoothly  until  ruptured,  which  occurred  at  209,000  rotations. 


Tbst  No.  93.— Wrought-iron  shaft  from  rod  No.  6a. 

Diameter,  1".  Speed  of  rotation,  400  per  minute.  Length  between 
end  bearings,  33'^ 

Maximum  fiber  stress,  35,000  pounds  per  square  inch. 

Initially  heated.  Approximate  temi)erature  of  test,  500^  F.  for 
30,000  rotations,  then  the  shaft  was  cooled  with  water  and  the  test 
completed  cold.  ^ 

The  shaft  run  smoothly  without  wabbling  motion  throughout  the  test. 

Buptured  at  187,800  rotations,  the  position  of  rapture  ^ing  ".75  from 
the  middle  bearing. 


Test  No.  91.— Wrought-iron  shaft  from  rod  No.  6a. 

Diameter,  V.    Speed  of  rotation,  400  per  minute.    Length  between 
end  bearings,  3&". 
Maximum  fiber  stress,  35,000  pounds  per  square  inch. 
Initially  heated.    Approximate  temperature  of  tes^  650  F, 
Shaft  ruptured  at  28,800  rotations. 

H,Bx,166       66 


!  J 


'  I 


ii 


1042         ENDURANCE  OF  EOTATING  SHAFTS. 

Test  No.  95.— Wrought-iron  shaft  fnym  rod  No.  6a. 

Diameter,  1".  Speed  of  rotation,  400  per  minate.  Length  between 
end  bearings,  3S". 

Maximnm  fiber  stress,  35,000  pounds  per  square  inch. 

Initially  heated.  Approximate  temperature,  500^  F.  for  29,100  ro- 
tations ;  then  the  shaft  was  cooled  with  water  and  the  test  completed 
cold. 

Ruptured  at  158,400  rotations. 


Test  No.  92.— Wroughtiron  shaft  from  rod  No.  7. 

Diameter,  V.  Speed  of  rotation,  400  per  minute.  Length  between 
end  bearings,  33'^ 

Maximum  fiber  stress,  35,000  pounds  per  square  inch. 

When  42,000  rotations  had  been  made  there  occurred  violent  wab- 
bling of  the  shaft,  which  was  arrested  by  momentarily  checking  the 
vibrations  of  the  weighted  lever,  after  which  the  shaft  run  smoothly 
for  the  remainder  of  the  test. 

Kuptured  at  60,700  rotations. 


Test  No.  107.— Wroughtiron  shaft  from  rod  No.  7. 

Diameter,  1''.  Speed  of  rotation  2,200  per  minute.  Length  between 
end  bearinpfs,  33''. 

Maximum  fibre  stress,  40,000  pounds  per  square  inch. 

Initially  heated  to  about  600^  F.  by  means  of  gas  burner. 

When  rotations  began  the  gas  was  shut  off,  but  owing  to  the  bigb 
speed  of  rotation  and  the  maximum  fiber  stress  the  temperature  of  tbe 
shaft  remained  at  about  the  initial  temperature. 

At  106,000  rotations  the  shaft  rested  one  hour  without  load,  and  was 
allowed  to  cool  in  the  meantime. 

The  shaft  was  reheated  to  the  initial  temperature  after  resting  and 
the  test  completed. 

Euptured  at  107,000  rotations. 


Test  No.  \WS.—Wrought'iron  shaft  from  rod  No.  8. 

Diameter,  V.    Speed  of  rotation,  2,200  per  minute.    Length  betwen 
end  bearings,  33". 
Maximum  fiber  stress,  40,000  pounds  per  square  inch, 
A  stream  of  water  played  on  shaft  during  tiie  testt 
Euptured  at  39,200  rotations. 
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Test  No.  101.— Wrought-iron  shaft  from  rod  JTa.  8. 

Diameter,  l'^  Speed  of  rotation,  2,200  per  minute.  Length  between 
end  bearings,  33'^ 

Maximum  fiber  stress,  40,000  pounds  per  square  inch. 

Maximum  temperature  of  the  test,  about  450  F.,  which  was  acquired 
during  running.    The  test  began  cold. 

Buptured  at  66,200  rotations. 

Test  Ko.  102. — Wrought-iron  shuftfrom  rod  No.  8. 

Diameter,  1".  Speed  of  rotation,  2,200  per  minute.  Length  between 
end  bearings,  33'^ 

Maximum  fiber  stress,  40,000  pounds  per  square  inch. 

Maximum  temperature  of  the  test,  about  550  F.,  which  was  acquired 
during  running.    The  test  began  cold. 

Buptured  at  138,200  rotations. 

Test  So.  lOS.— Wrought-iron  shaft  from  rod  No.  8. 

Diameter,  1'^    Speed  of  rotation,  2,200  per  minute.    Length  between 
end  bearingjs,  33'^ 
Maximum'  fiber  stress,  45,000  pounds  per  square  inch.' 
Initially  heated  and  tested  at  60Qo  F. 
Shaft  ruptured  at  56,£M)0  rotations. 

Test  No.  109. —  Wrought-iron  shaft  from  rod  No.  8. 

Diameter,  V.    Speed  of  rotation,  2,200  x>er  minute.    Length  between 
end  bearings,  33^^ 
Maximum  fiber  stress,  45,000  pounds  per  square  inch. 
A  stream  of  cold  water  was  played  on  the  shaft  during  the  test* 
Shaft  ruptured  at  16,500  rotations. 
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TENSILE  TESTS  OF  SPECIMENS  FROM  BARS  RUPTURED 
BY  ENDURANCE  TESTS  OF  ROTATING  SHAFTS. 

These  speoimens  were  taken  firom  tbe  enter  ends  of  the  shafta,  next  the  bearing 
opposite  the  driying  head. 
The  marks  given  are  the  numbers  of  the  endurance  tests. 
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SPEGIMEHS  FEOM  STEEL  SHAFTa 


No.  4230. 

Mark,  31. 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

»• 
Bemarks. 

TotoL 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

'/iO 

1,260 

3,600 

8,760 

6,000 

6.260 

7,600 

8,760 

10,000 

11.250 

12,600 

12,760 

13.000 

13,250 

13,600 

13,750 

14,000 

11,250 

14,600 

12,000 

12,250 
12,500 
18,000 
18.600 
14.000 
14,600 
15.000 
15,600 
16,880 
0 

Poundt. 
1,000 
6,000 
10,000 
16,000 
30,000 
35,000 
80.000 
861OOO 
40,000 
45,000 
60,000 
61.000 
82,000 
63,000 
64,000 
65,000 
56,000 
67.000 
68,000 

48, 000 1 

40,000 
60,000 
68,000 
64,000 
66,000 
68,000 
60,000 
62,000 
68,620 
0 

Inehet, 

0. 

.0007 
.0017 
.0027 
.0088 
.0048 
.0056 
.0067 
.0079 
.0088 
.0100 
.0102 
.0104 
.0106 
.0108 
.0109 
.0112 
.0114 
.0117 
.0660 
.1700 
.1723 
.1785 
.2100 
.2540 
.8060 
.38 
.48 
.65 

1.11 

1.60 

Inch. 
0. 
0. 

Initial  load. 

SlasUclimit.   LoadftO. 

Tensile  strength. 
=26.7  per  cent. 

0. 

Elongation  of  inch  sections,  'M5,  ".20,  ".28,  ''.56*,  ''.24,  'M7. 
Fractured  3''.5  from  the  neck.    Appearance,  fine  silky. 
Diaipeter  at  fractnre,  '^32.    Area,  .0804  square  inch. 
Contraction,  67.8  per  cent. 

H.  Ex.  105 67 
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ENDURANCE   OP   ROTATING    SHAFTS. 


N(K  4231. 

Mark,  32. 

Diameter,  ".5G4, 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gaafced  length. 

Remarks. 

TotAl. 

Per  saaare 
inch. 

Elongation. 

Set 

Poundi. 

250 

1,950 

2.600 

3,760 

6,000 

6.250 

7.500 

8,760 

10.000 

11,260 

12,600 

12.760 

11.600 

11,760 

12.000 

12.260 

12.600 

18.760 

13,000 

13,600 

14,000 

14,600 

16.000 

1^600 

16.780 

0 

Poundi. 
1.000 
6.000 
10,000 
15, 000 
20,000 
26.000 
80.000 
86.000 
40.000 
46,000 
60.000 
61,000 
46,000 
47.000 
48,000 
49.000 
60,000 
61.000 
52,000 
64,000 
66.000 
68.000 
60,000 
62.000 
62.880 
0 

hushsi, 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0068 
.0079 
.0088 
.0098 
.0099 
.0608 
.0598 
.1606 
.1646 
.1778 
.1921 
.2190 
.2730 
.3175 
.4050 
.63 
.78 

1.16 

1.60 

Inch, 
0. 

Initial  load. 
ElasUcUmit.    L6ad  feU. 

Tensile  strength. 
=  28.7  percent. 

—.0001 

—.0001 

Elongation  of  inch  sections,  'M6,  ".21,  ",28,  ".57*,  ".22,  ".16. 
Fractured  3".4  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Contraction,  C7.8  per  cent. 
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No.  4232. 

Mark,  33. 

Diameter,  ''.664. 

Hectional  area,  .25  square  inoh. 

Gauged  length,  6". 


Applied  loads. 

In  gaaji^ed  length. 

Remarks. 

Xotal 

Per  aquare 
inciL 

Elongation. 

Set. 

Pound*. 

250 

1.250 

2.600 

8,760 

6,0(J0 

6.250 

7.64)0 

8,750 

10, 000 

11,260 

11,  500 
11,750 

12,  WjO 
12.  250 
12,  500 
12,750 
13. 000 
13.250 
U,600 
11.760 
12.000 
12.260 

\k^ 

13.000 
13,260 
13.600 
13,750 
14,000 
14,260 
14,500 
15.000 
15,500 
1^700 
0 

POHfldM. 

1.C00 
6,000 
10,000 
16,000 
20.000 
25,000 
80.000 
86.000 
40,000 
46.000 
46.000 
47.000 
48,000 
49.000 
50,000 
61,000 
62,000 
63,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
54,000 
56,000 
66,000 
67.000 
68,000 
60.000 
62,000 
62,800 
0 

InetiM, 
0. 

.0009 
.0019 
.0029 
.0039 
.0049 
.0000 
.0070 
.OOKO 
.0091 
.0093 
.0005 
.0097 
.0009 
.0101 
.0103 
.0105 
.0107 
.0400 
.1565 
.1640 
.1726 
.1920 
.2100 
.2300 
.2600 
.2870 
.32 
.86 
.39 
.42 
.68 
.82 

Inch. 
0. 

Initial  load. 

1 
Elaatio  Umit    Lbadfell. 

Tensile  strength. 
=20. 2  per  cent. 

.0001 

1.67 

Elongation  of  inch  sections,  'M6,  ''.20,  ".26,  ".56*,  ".22,  ".17. 
Fractured  3" .25  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture^  ".31.    Area,  .0754  i^uare  inoh. 
Oontractiou^  69.6  per  cent. 
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ENDURANCE   OP   HOTATINQ   SHAFTS. 

No.  4233. 


Mark,  34. 

Diameter,  ''.564. 

Sectioual  area,  .25  sqaare  inch. 

Gauged  length,  6". 


Applied  loads.    - 

In  f?Miged  length. 

BflmarkA. 

Total. 

Per  "'qaare 
inch. 

Slongmtion. 

Set. 

Poundi. 
250 

i,2r.o 

2,500 
3.750 
6,000 
6. 250 
7,500 
8,750 
10.000 
11.250 
12,000 
12,260 
12,500 
12, 760 
13,000 
11,5<)0 
11,000 
11.250 
11,600 
11,750 
13,000 
12,250 
12.600 
12,756 
13.000 
13,250 
13.600 
18,750 
14,000 
14,500 
15,000 
15.500 
15.580 
0 

Poundi. 
1,000 
5.000 
10.000 
15.000 
20,000 
25,  OiK) 
30.000 
3.^,  000 
40,000 
45.000 
48,000 
48,000 
60,000 
61.000 
52,000 
46.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
80,000 
61,000 
52.000 
53,000 
M.OOO 
65,000 
56.000 
68.000 
60,000 
62,000 
62,320 
0 

Inehei. 

0. 

.0008 
.0017 
.0027 
.0036 
.0046 
.0057 
.0067 
.0077 
.0087 
.0097 
.0008 
.0100 
.0101 
.0102 
.0185 
.0024 
.1000 
.1300 
.1500 
.1640 
.1766 
.1017 
.9120 
.2340 
.2556 
.2870 
.31 
.86 
.46 
.58 
.86 

1.18 

1.60 

Inch. 

I 
1 

IniUal  load. 

0. 

Blastio  limit.    Load  felL 

Tennile  BtrenKlh* 

^26.7  per  cent. 

' 

Elongation  of  inch  sections,  'M6,  ".24,  ".57«,  ".23,  ''.21,  ".19. 
Fractured  3".l  from  the  neck.    Appearance,  fine  silky. 
Diameter  iit  fracture,  ".31.    Area,  .0754  square  inch. 
Contraction,  69.8  per  cent 
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'So.  42ia 

Marks,  50. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  6'^ 


Applied  loads. 

.  In  ganged  length. 

Kemarka. 

ToUI. 

^""toSf.™  ^lo°8»^*»°-         ^^ 

Poundi. 

250 

1,250 

2,500 

8,730 

5.000 

6,250 

7,500 

8,750 

10.  000 

11.250 

11,600 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,350 

13,500 

18.750 

14,000 

14,250 

14.500 

14.750 

15.000 

15,  250 

15.500 

15. 620 

0 

Pounds. 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
46,000 
47, 000 
48.000 
49,000 
50,000 
61.000 
52,000 
63.000 
64,000 
55,000 
66,000 
67,000 
58.000 
60,000 
60.000 
61.000 
62.000 
62,080 
0 

Jnehss. 

0. 

.0011 
.0022 
.0032 
.0041 
.0061 
.0061 
.0070 
.0081 
.0093 
.0095 
.0096 
.0098 
.2626 
.28 
.30 
.33 
.37 
.40 
.43 
.48 
.62 
.60 
.67 
.80 
.80 

1.12 

L40 

1.75 

IneJi. 
0. 
0. 

1 

Initial  load. 

Elastic  limit    Load  fell. 

Tensile  strength. 
=29. 2  per  cent. 

0. 

0. 
0. 
0. 
0. 
0. 

Elongation  of  inch  sections,  ".20,  ''.25,  ".30,  ".66«,  ".24,  ".20. 
Fractured  near  tbe  middle  of  stem.    Appearance,  fine  ailkj. 
Diameter  at  fracture,  ".33.    Area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  ceuU 
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ENDURANCE  OF  BOTATINQ  SHAFTS. 

No.  i23L 


Mark,  51. 

Diaoieter,  ''.664. 

Beotional  area,  .25  sqaare  inch. 

Gauged  length,  6''. 


Applied  Uwds. 

In  gmujced  length. 

Bemarka. 

Total. 

PerMoare 
inoD. 

Elongation.        Set 

Pounds. 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

7.500 

8,750 

10.000 

11,250 

11,500 

11,756 

11,000 

11,250 

11.500 

11.750 

12.000 

12.250 

12.560 

12.750 

18.060 

18.250 

18,500 

18,760 

14,000 

14,250 

14,500 

14.750 

16,000 

15.500 

15.626 

0 

Pounds. 

1.000 

5,000 

10.000 

15,000 

90.000^ 

25.000 

30.000 

85.006 

40,000 

46,000 

46,000 

47.000 

44,000 

45.CIO0 

46.000 

47,000 

48.000 

40,000 

50.000 

61.000 

62.000 

68,000 

54,000 

65,000 

66.000 

67.000 

58,000 

60,000 

60,000 

62,000 

62.080 

0 

Inches. 
0. 

.0008 
.0019 
.0029 
.0039 
.0060 
.0060 
.0070 
.0080 
.0002 
.0094 
.0096 
.1150 
.2015 
.2100 
.2268 
.2480 
.2600 
.2820 
.3000 
.3360 
.87 
.40 
.42 
.49 
.58 
.68 
.66 
.78 
1.18 

Inch. 
0. 

Initial  load. 

Elaatio  limit    Load  f dL 

IVnnile  sti^ngtb. 
=  30  per  cent. 

.0001 

L80 

Elongation  of  inch  sections,  'M8,  ".25,  ".28,  ".59»,  ".28,  ".22. 
Fractured  2".85  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Oontraction  of  area,  67.8  per  cent. 
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No.  4214. 

Mark,  55. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  6". 


Applied  loads. 

In  jEaajced  length. 

KernarkA. 

ToUl. 

Per  square 
inon. 

EloDS^Uon. 

Set. 

Pounds. 

250 

1,250 

2,500 

3,750 

5.000 

6.250 

7,500 

8,750 

10,000 

11,250 

12,000 

12,250  * 
12,500 
12,7.'H) 
13,000 
13,250 
13,500 
13,760 
14,000 
14.250 
14,500 
14.750 
15,000 
15.260 
15,500 
15,750 
15.890 
0 

Pounds. 

1,000 

5.000 

10, 000 

16.000 

20.000 

.  25,  OvO 

30.000 

35,000 

40.  000 

45,000 

48.000^ 

40,000 
60.000 
51, 000 
52,000 
53,000 
54,000 
66.000 
66,000 
67,000 
68,000 
60,000 
60,000 
61,000 
62,000 
63,000 
63,560 
0 

Inehss. 
0. 

.0010 
.0019 
.0027 
.0038 
.10048 
.  0059 
.00l>8 
.0079 
.0090 
.0097 
.2170 

Jneh. 
0. 

Initial  load. 

Klaatic  limit. 
Load  fclL 

Tensile  strengtlu 
=20.8  per  cent. 

0. 

0. 

"o. 

.0001 
............ 

.2080 
.3175 
.34 
.37 
.41 
.46 
.50 
.54 
.62 
.68 
.78 
.90 
1.31 

• 

Elongation  of  inch  sections,  ''.20,  ''.26,  ".59»,  ".27,  ".25,  ".22. 
Fractured  3"  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".33.    Area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent 
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ENDUBAKCE   OP   KOTATINQ   SHAFTS. 


No.  4235. 

Mark,  70. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  6". 


Applied  loads. 

Td  gaaged  length. 

Remark  a. 

1 

» 

TotaL 

Personare 
inca. 

Elongation. 

Sot 

Pounds, 

250 

1.250 

2,500 

3,760 

5.000 

0,250 

1      7.500 

8,750 

10,000 

11.250 

ll,50l> 

10.000 

10.250 

10.600 

10.000 

10.250 

10,500 

10,750 

10.000 

10.850 

10,500 

10,750 

11,000 

11.250 

11.500 

11,750 

12.000 

12.600 

13,000 

13.600 

14,000 

14,500 

16.000 

15.020 

0 

Pounds. 
1.000 
6,000 
10,000 
15^000 
20.000 
26,000 
80.000 
85.000 
40,000 
46,000 
40.000 
40.000 
41.000 
48.000 
40.000 
41,000 
42.000 
48.000 
40.000 
41.000 
42,000 
43,000 
44.000 
46,000 
40,000 
47.000 
48.000 
50.000 
62,000 
64,000 
50,000 
58,000 
00  000 
00.080 
0 

Inches. 
0. 

.0010 
.0021 
.0031 
.0042 
.0052 
.0002 
.0073 
.0084 
.0095 
.0098 
.0100 
.0250 
.0540 
.0907 
.1025 
.1100 
.1191 
.1090 
.1760 
.1792 
.1837 
.1990 
.8080 
.2286 
.2375 
.2810 
.82 
.87 
.44 
.54 
.70 
.98 

Jneh. 
0. 

Initial  load. 

• 

Elastic  limit 

.0002 

LoadfelL 

Bested  1|  hoan. 

Tensile  strength. 
=80.5  per  cent 

1.88 

Elongation  of  inch  sections,  ".19,  ".24,  ".33,  ".59»,  ".26,  ".22. 
Fractured  3".5  from  the  neck.    A'ppearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0864  square  inch. 
Contraction  of  area,  67.8  per  cent. 


ENDUKANCE   OF   ROTATIKG   SHAFTS. 

ITo.  4236. 
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Mark,  71. 

Diameter,  ".564. 

Sfctio/tal  area,  .26  sqaare  incb. 

Ganged  length,  6". 


Applied  loadn. 

In  gauged  length. 

Remarks. 

Total 

Per  square 
inob. 

Elongation. 

Set. 

Pounds. 

250 

1.250 

2,500 

3.750 

5,000 

6.250 

7.600 

8,750 

10.000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

10,750 

10.  250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.780 

12,000 

12,250 

12.600 

12,7.^0 

13,000 

13.600 

14,000 

14.600 

15,000 

15.240 

0 

PoundM, 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80.000 
86.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
43.000 
44.000 
42.000 
43.000 
44.0d0 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51.U00 
52,000 
54,000 
66,000 
68,000 
60.000 
60,960 
0 

TneheM. 
0. 

.0010 
.0022 
.0032 
-      .0042 
.0053 
.0064 
.0076 
.0087 
.0080 
.0091 
.0092 
.0095 
.0097 
.0100 
.0102 
.0220 
.0617 
.0880 
.1080 
.  1917 
.1068 
.2090 
.2260 
.2460 
.2617 
.30 
.82 
.34 
.42 
.52 
.64 
.83 
1.27 
1.78 

Inch, 
0. 

Initial  load. 

Elastic  limit    Load  felL 

Tensile  strength. 
=  ^.7  per  cout. 

.0002 

.0002 

Elongation  of  inch  sections,  ".18,  ".23,  ".27,  ".6l»,  ".28,  ".21. 
Fractured  3".25  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  square  inch. 
Contraction  of  area,  69.8  per  cent. 


tihal\^ 


ENDUBANCE   OF   EOTATING    SHAFTS. 


No.  4237. 
Marts,  72.  '   ' 

Diameter,  ".564. 
Sectional  area,  .25  sqaare  incb. 
Gauged  lenglb,  6". 


Applied  ]»>dj. 

In  R>a>i«d  lenatb. 

.„.. 

ToUl. 

'■'^■'r" 

ElmipttloD. 

Set. 

» 
S 

1,M« 

IS 

n'.wa 

12,' MM 

11 

now 

0 

m'.ooo 

SIS 

Is 

14,000 

4^ooo 

M,000 

n.ooo 

40,000 
41,00* 

t:,ooo 

43.000 

It!  000 

».s 

1R,I>U0 
48,000 
80,000 

EZ,oao 

M.000 
50,000 

ao,oco 
00.4SO 

JtK 

0000 

0088 
OOOD 

i 

oiso 

i 

1380 

b;s* 

8070 
88 

i 

J^K 

iDltlal  lollL 

0. 

"o. 

Ten  ■tie  mrenKth. 

Elongation  of  inch  sections,  ".19,  ".2.3,  ".26,  ".62»,  ".26,  ".20. 
Fractured  3". 25  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  square  inch. 
Contraction  of  area,  69.8  per  ceot. 


ENDURiiNCE   OF  ROTATING   SHAFTS. 
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No.  4238. 
Mark,  73. 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  incM. 
Gauged  length,  C. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

P«r  sQuare 
incD. 

Elongation. 

Set 

Pound9. 

250 

1,250 

2,600 

8,750 

6,000 

6,260 

7,500 

8,750 

10,000 

11,250 

11,500 

11,750 

11,000 

11,260 

11,500 

11.750 

12,000 

12,850 

12,500 

18.000 

13,500 

14.000 

14,500 

15.000 

15,810 

0 

Poundt. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
52,000 
54,000 
56.000 
68,000 
60.000 
61,240 
0 

Jviehet. 

0. 
.0008 
.0018 
.0028 
.0088 
.0049 
.0060 
.0072 
.0083 
.0096 
.0100 
.0103 
.0460 
.1350 
.1975 
.2100 
.2340 
.2450 
.2750 
.3250 
.39 
.48 
.60 
.81 

1.28 

L70 

Inch, 
0. 

m 

Initial  load. 

• 

Elastic  limit.    Load  felL 

Tensile  strength. 
=29. 8  per  cent 

0. 

*****         * 

Elongation  of  inch  sections,  ".20,  /'.27,  ''.62»,  ".31,  ".23,  ".16. 
Fractured  3".5  ffom  the  neck.    Appearance,  tioe  silky. 
Diameter  at  fractare,  ".31.    Area,  .0754  sqaare  inch. 
Contraction  of  area,  69.8  per  cent. 
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ENDURANCE   OP   ROTATING   SHAFTS. 


i  i 


No.  4239. 

Mark,  74. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6'^ 


■  I  I  "3 


1r 


I  i 


ia 


t  M? 


H 


H 


«  ! 


'f    1 


Applied  loads. 


ToUL 


POttW; 


ndM. 
250 


1.250 

2,500 

3,750 

6,000 

0,250 

7.500 

8,760 

10,000 

11,250 

12,500 

12,750 

13,000 

11,500 

11,  750 

12,000 

12,260 

12,500 

12,750 

j3,000 

13,260 

13.500 

14,000 

14.500 

16,000 

15,  410 

0 


Per  square 
incD. 


Pounds. 
1.000 
5.000 
10.000 
16.000 
20,000 
25,000 
30.000 
35,000 
40.000 
45.000 
50,000 
61,000 
52,000 
46, 000 
47.000 
48,000 
49.000 
50.000 
51.000 
52.000 
5:1,  000 
64.000 
66,000 

68,000 
60,000 
61,640 
0 


In  ganged  length. 


Elongation. 


Inehet. 

0. 

.0010 
.0021 
.0031 
.0042 
.0052 
.0062 
.0074 
.0086 
.0007 
.0107 
.0108 
.0120 
.0162 
.0390 
.2050 
.2110 
.2305 
.2470 
.27.M) 
.2980 
.3360 
.41 
.52 
.69 

1.10 

1.60 


Set 


Inch. 
0. 


.0002 


Kemarka. 


Initial  load. 


Elastic  limit 
Load  fell. 


Tensile  strengtb. 
=26.7  percent. 


Elongation  of  inch  sections,  ".17,  ".20,  ".25,  ".57»,  '^24,  ".17, 
Fractured  3".25  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Contraction  of  area,  G7.8  per  cent. 


BNDURiiNCE    OF   ROTATING   SHAFTS. 
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'So.  4240. 

Mark,  75. 

Diameter,  ''.564. 

Sectional  area,  25  square  inch. 

Ganged  length,  6^'. 


Applied  loada 

Id  ganged  length. 

Romarke. 

Total. 

Per  ffoiiare 
inch. 

Elongation 

Set. 

Povndi. 

l'5o 

1.  2  0 

2,5«.« 

3, 7:)0 

5.000 

6.250 

7,500 

8,750 

10,000 

11.250 

12,.'iO0 

11,250 

11. »  0 

11.750 

12,000 

12. 250 

12,500 

12,750 

18,000 

13,500 

14,000 

14.500 

15,000 

15,500 

0 

Pounds. 
1.000 
5.0C0 
10,000 
15.  000 
20.000 
23,000 
30.000 
35.000 
40.000 
45.0<K) 
50.000 
4.%  (KN) 
46.000 
47.000 
48.000 
40,000 
50.000 
51.000 
52,000 
54.000 
66^000 
58,000 
60,000 
62,000 
0 

Inehei. 

0. 

.0009 
.C019 
.  0U29 
.0040 
.0051 
.0061 
.0071 
.0082 
.0001 
.0102 
.0231 
.1080 
.1878 
r2040 
.2165 
.2335 
.2617 
.2800 
.36 
.43 
.57 
.74 

1.39 

1.71 

Inch. 
0. 

Initial  load. 

Slastio  limit    LoadfelL 

Temtile  strength. 
=28.5  per  cent. 

0. 

Elongation  of  inch  sections,  'M8,  ''.24,  ".30,  ".57»,  ".23,  'M9. 
Fractured  3".4  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ."31.    Area,  .0754  square  inch. 
Contraction  of  area,  69.8  per  cent. 


r 


1070 


ENDUEANCE  OF  ROTATING  SHAFTS. 


No.  4241. 

Mark,  76. 

Diameter,  ''.5(>4. 

Sectional  area,  .25  square  inch. 

Gauged  leogth,  6'^ 


Applied  loads. 

In  ganged  leogtb. 

Remarks. 

ToUl. 

Per  Muare 
inch. 

Elongation. 

Set. 

Pound*. 

260 

1,250 

2,600 

3.7.'>0 

5,000 

«,  2f.O 

7,500 

8,760 

10,000 

11.260 

12,0(10 

12. 250 

11.000 

11,  260 
11.500 
11.750 
12,000"' 
12,250 

12,  500 
12,750 
13,000 
13,500 
14.000 
14.500 
16,000 
16,200 

0 

Pounds. 
1,000 
6.000 

to,ouo 

16,000 
20,0U0 
25,000 
30.000 
85.000 
40,000 
45.000 
48,000 
49,0U0 
44.000 
45,000 
40,000 
47,000 
4)=',  0(10 
49.000 
60.000 
61,000 
52,000 
64.000 
68.000 
68,000 
80,000 
81.040 
0 

Inch€9. 

0. 
.0008 
.0019 
.0029 
.00:59 
1 006'l 
.0000 
.0070 
.0080 
.0091 
.0008 
.0100 
.0250 
.0995 
.1740 
.1817 
.2000 
.2180 
.2380 
.2570 
.2870 
.38 
.44 
.67 
.78 

1.20 

1.87 

JticJL 
0. 

iBttial  Ipad. 

Elastic  limit     Load  feU. 

.0001 

Tensile  strength. 

=  27.8  per  cent. 

1 

Elongation  of  inch  sections,  'M7,  ".23,  ".49»,  ".37,  ".22,  ".19. 
Fractured  at  middle  of  stem.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  square  inchl 
Coutraction  of  area,  69.8  per  cent. 


ENDURANCE  OF   ROTATING   8HA1TS. 
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No.  4242. 

Mark,  77. 

Diameter,  '^564. 

Seotiooal  area,  .25  sqnare  inch. 

Oaaged  length,  6^'. 


Applied  loads. 

Id  gaoged  length. 

Bemarks. 

TotaL 

Per  sqnare 
inoii. 

Elongation. 

Set 

Pounds. 

250 

1,260 

2.500 

8,760 

6,000 

0,260 

7,600 

8,750 

10,000 

11,260 

11,500 

11.760 

12.000 

12,250 

12,500 

12,750 

18.000 

18,260 

13,600 

13.750 

11.760 

12,000 

11.760 

12,000 

12,250 

12,500 

12,750 

18,000 

13,260 

18,600 

13,750 

14,000 

14,250 

14.500 

14.750 

15,000 

15,250 

15,500 

16,520 

0 

Pounds. 
1,000 
6,000 
10,000 
15^000 
20.000 
26^000 
80,000 
86.000 
40.000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61.000 
62,000 
53,000 
64,000 
65.000 
47.000 
48.000 
47,000 
48.000 
49.000 
60,000 
61,000 
62,000 
63,000 
64,000 
55.000 
56,000 
57.000 
68.0(0 
59,000 
60.000 
61,000 
62.000 
62,080 
0 

Inehss. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0069 
.0079 
.0089 
.0091 
.0093 
.0096 
.0099 
.0101 
.0103 
.0105 
.0107 
.0109 
.0111 
.0172 
.0257 
.0860 
.0740 
.1940 
.2170 
.2820 
.2600 
.2760 
.8075 
.3340 
.37 
.41 
.48 
.52 
.66 
.73 
.97 

1.20 

1.61 

Inch. 
0. 

Initial  load. 

Elastic  limit 

TenAile  strength. 
=  26.8  per  cent. 

0. 

Elongation  of  inch  sections,  'M6,  ^'.20,  ".23,  ".56»,  ".28,  M9. 
Fraotnred  2^^75  from  the  neck.    Appearance,  fine  silky* 
Diameter  at  fracture,  ^^^2.    Area,  .0804  square  inch^ 
UonCnaction  of  area,  67.8  per  oent^ 


r^ 
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EMDUBANCE  OF  BOTATINO  SHAFTS. 


I  ► 


SPECIMEVS  FEOM  WEOUOHT-IROH  SHAFTB. 

No.  4248. 

Mark,  4l. 

Diameter,  ".664. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  sa lifted  length. 

Remarks. 

Toti^l. 

Per  Afioare 
Id  CD. 

Elon$:ation. 

Set. 

Pound*. 

260 

1,250 

2.600 

8,760 

^000 

6.?50 

7,500 

7,750 

8,000 

8,J50 

8.500 

it,  750 

9,000 

7.600 

7.750 

8.000 

8,250 

8,509 

8^7.'W 

8.000 

8.250 

8.500 

9.U00 

9.500 

lO.UOO 

10.  500 

11.0(10 

11.500 

12,000 

12.020 

0 

Pounda. 
1.000 
5,000 
10,600 
15. 0(>0 
20.000 
35,000 
30,000 
81,000 
32.  OW 
33,000 
84,000 
35,000 
86.000 
80.000 
31,000 
82,000 
88.900 
84,000 
85,000 
8t*,000 
33,000 
34,(100 
86.000 
88.000 
40,000 
42.000 
44,(00 
46.000 
48,000 
48,0b0 
0 

Jnehe$. 
0. 

.0008 
.0018 
.0028 
.  00:t9 

.0u4d 

.0059 

.0061 

.0063 

.0060 

.0068 

.0070 

.9071 

.0101 

.0141 

.0212 

.0375 

.0683 

.1440 

.1960 

.3010 

.9068 

.82 

.28 

.84 

.41 

.53 

.72 

1.08 

1.89 

1.64 

Inch. 
0. 

InlUal  load. 

KiMtie  limit    LoadfeQ. 

Tensile  atitinKtK 
=  27.3  per  cent 

•  ••■■•  ••••• 

0. 

»*••••  •««•■• 

Elongation  of  inch  sections,  ".19,  ".43»,  "32,  ".27,  ".22,  "•21, 
Fractured  2."25  from  the  neck.    Appearance,  fibi*oa8. 
Diameter  at  fracture,  ".41.    Area,  ,132  square  inch» 
Contraction  of  area^  47.2  per  cent. 


ENDURANCE    OF   ROTATING   SHAFTS. 
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No.  4249. 

Mark,  42. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  C. 


Applied  loAds. 

In  ganged  length. 

Remarks. 

Total. 

Per  aqoAre 
iacA. 

Elongation. 

Set 

Pounds. 
250 
1.250 
2,500 
8,750 
5,000 
6i250 
7,500 
7.750 
8,000 
8.250 
8,600 
7,750 
8,000 
8,250 
8,500 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

9.500 

0,750 

10.000 

10.500 

11,000 

11,500 

U.960 

0 

Pounds. 
1,000 
5,000 
10.000 
15,000' 
20,000 
25.000 
30,000 
31,000 
32,000 
33,000 
34.000 
31,000 
32,000 
33,000 
34,000 

82,0O05 

33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
80.000 
40,000 
42,000 
44.000 
46,000 
47,840 
0 

Inches. 

0. 

.0008 
.0018 
.0028 
.0038 
.0019 
.0060 
.0061 
.0063 
.0066 
.0068 
.0158 
.0317 
.OUO 
.0650 
.0780 
.0868 
.1017 
.1800 
.2040 
.2166 
.2365 
.2680 
.2026 
.3325 
.41 
.63 
.71 

1.28 

L50 

Inch. 
0. 

Initial  load. 

• 

Elastio  limit    LoadfoU. 

■~              • 

Tennile  strength. 
=25.0  per  cent 

0. 

* 

Elongation  Of  inch  sections,  ".20,  ''.48»,  ".23,  ".21,  ".20,  ".18. 
Fractured  1".65  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".40.    Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 

H.  Ex.  165 68 


ri 
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ENDURANCE    OF    ROTATING   SHATTS. 


No.  4209. 

Mark,  43. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  fpiuged  leD;;lli. 

Beiiiarks. 

ToUL 

Per  eqaare 
inch. 

Elongation. 

Sot 

PiMfiuU. 

250 

1.250 

2,500 

8,700 

6.000 

6,250 

7,500 

7,750 

8,000 

8.250 

8.500 

8,750 

9.000 

9,250 

9,500 

9,750 

10,000 

10,260 

10,500 

10.750 

11.000 

11,250 

11,600 

11,750 

11.890 

0 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
36,000 
80,000 
81,000 
32,000 
83,000 
84,000 
86,000 
36,000 
87,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
47.660 
0 

• 

Inehss. 

0. 

.0007 
.0020 
.0031 
.0041 
.0051 
.0061 
.0063 
.0066 
.0068 
.1900 
.21 
.22 
.25 
.28 
.81 
.35 
.89 
.44 
.48 
.68 
.64 
.79 
.94 

1.42 

1.62 

Inch. 

InUial  load. 

ElMtio  limit.    Load  fell. 

TonBiIe  strcngtb. 
=?7.C  per  ocuu 

Elongation  of  inch  sections,  ''.24,  ^52»,  ".25,  ".22,  ''.21,  ".18. 
Fractured  1".8  frooi  the  neck.    Appearance,  fibrous. 
j[>iameter  at  fracture,  ".41:    Area,  .132  square  iiiclu 
Contraction  of  area,  4.27  per  cent. 


ENDURANCE    OF   ROTATING    SHAFTS. 

No.  4210. 
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Mark,  44. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  Bau*i« 
incn. 

Elongation. 

Set 

Pownda. 

250 

1,250 

2p500 

8.760 

5,000 

6,250 

7.500 

7,760 

8,000 

8.250 

8,500 

b,750 

9,000 

9,250 

9.500 

9.750 

10,000 

10,260 

10,500 

10,750 

11,000 

11.250 

11.500 

11.750 

11,820 

0 

PoundB. 
1,000 
5,000 
10.000 
15,000 
20.000 
26.000 
80,000 
81,000 
82.000 
88.000 
34,000 
35.000 
86,000 
87,000 
88,000 
80.000 
40.000 
41.000 
42,000 
48.000 
44.000 
46.000 
46.000 
47,000 
47.280 
0 

Inehst, 

0. 

.0009 
.0020 
.0080 
.0041 
.0051 
.0062 
.0064 
.0067 
.0068 
.0071 
.1016 
.22 
.27 
.29 
.81 
.84 
.89 
.48 
.48 
.58 
.68 
.79 

1.00 

L29 

1.45 

Inch. 
0. 
0. 

Initial  load. 

t 

Elastic  limit.    LoadfelL 

Tensile  strength. 
=24.2  per  cent. 

0. 

.0001 
.0001 
.0001 

•  ••-•••  •••\* 

^ 

Elongation  of  inch  sections,  'M5,  ''.20,  ''.21,  ".26,  ".45»,  'f.18. 
Fractured  2".25  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".39.    Area,  .119  square  inch. 
Gontraction  of  area,  52.2  per  cent. 


i^. 
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ENDURANCE   OP   ROTATING   SHAFTS. 


No.  4250. 

Mark,  45. 

Diameter,  ^^564. 

Sectional  area,  .25^iiare  inch. 

Ganged  length,  6'^ 


Applied  loftdt. 

In  gtxigpd  length. 

RemarliB. 

ToUL 

PerMOMe 
incn. 

Elongation. 

Set. 

Poundt. 
250 
1,250 
2,500 
8,760 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 
8.500 
8,750 
0,000 
8,750 
8,500 
8.750 
0,000 
9  250 

PoundM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
81,000 
32,000 
33.000 
34,000 
35,000 
36,000 
35,000 
34,000 
85,000 
86,000 
37  000 

Jnehu. 
0. 

.0010 
.0020 
.0030 
.0041 
.0058 
.0064 
.0066 
.0008 
.0071 
.0073 
.0076 
.0078 
.0248 
.0413 
.0455 
.0778 
.1310 
.1520 
.1580 
.1740 
.1020 
.2150 
.27 
.31 
.88 
.47 
.50 
.82 
1.17 
1.54 

Inch. 
0. 

1 
Initial  load. 

•••••• • »« • ■ • 

BluUc  limit    Load  foIL 

o'  500    1        3A^  000 

0.750 
10,000 
10,250 
10.500 
11,000 
11,500 
12,000 
12,500 
13. 000 
18,500 
13,730 

0 

80,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
54,820 
0 

r 

Tensile  strensth. 

=^25.7  per  cent. 

Elongration  of  inch  sections,  ".23,  ".45*,  ".28,  ".22,  'M9,  ".17. 
Fractured  2".25  from  the  neck.    Appearance,  fibrous,  Uiuieliar. 
Diameter  at  fracture,  ".42.    Area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 


ENDURANCE   OF   ROTATING   SHAFTS. 
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No.  4211. 

Mark)  46. 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  e^'. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  square 
inob. 

Elongation. 

Set 

250 

1,250 

2,500 

3.750 

6^000 

6,250 

7,600 

7,760 

8,000 

8,250 

8,500 

8»750 

9,000 

9,260 

9.500 

9,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12.000 

12,260 

12,600 

12,760 

13,000 

18,260 

13.500 

0 

Potmdf. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
31,000 
82,000 
83.000 
84,000 
85,000 
36.000 
87,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43.000 
44,000 
46,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
63,000 
«j«0 

0. 
.0008 
.0019 
.0029 
.0040 
.0049 
.0060 
.0002 
.0064 
.0067 
.0070 
.0072 
.0074 
.0076 
.0079 
.1840 
.1980 
.22 
.24 
■87 
.89 
.88 
.86 
.89 
.42 
.48 
.66 
.60 
.72 
.83 
*     L19 
1.41 

Inch. 
0. 

Initial  load. 

• 

* 
Elaetio  limit    LoadfeU. 

Tensile  strenflrtli* 

X 

—23. 6  per  cent. 

Elongation  of  inch  sections,  'M9,  ".23,  ''.26,  ".36*,  ".20,  ".17. 
Fraetnred  3".25  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ".43.    Area,  .145  square  inch. 
Contraction  of  area,  41.9  per  cent. 


n 
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ENDURANCE   OF   ROTATING   SHAFTS. 

No.  4211  J. 


Mark,  48. 

Diameter,  ''.564. 

Seel  ioiml  area,  .25  square  inch. 

Gauged  ieugtli,  6''. 


Applif^  loud*. 

In  gaoled  length. 

Remarks. 

ToUl. 

Per  tquut* 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1.250 

2,6U0 

8.750 

6.000 

0.260 

7,600 

7.780 

8.U00 

8.1250 

8,500 

8.750 

9.000 

9.260 

9.500 

9.750 

10,000 

10.260 

10.500 

10,750 

11,000 

11.250 

11.600 

11.750 

12.000 

12,250 

12,100 

12,750 

13.000 

13.250 

1M,S00 

13,  740 

0 

Pvunds. 
1.000 
6,000 

10.000 
16,000 
80.000 
26.000 
80.000 
81,000 
88,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88.000 
89,000 
40.000 
41,000 
48,000 
43.000 
44,000 
46,000 
40.000 
47.000 
48,000 
49.000 
60.000 
51.000 
62.000 
6:1,000 
64^000 
64.900 
0 

Inehst. 
0. 

.0008 
.0018 
.0028 
.0088 
.0048 
.0058 
.0060 
.0062 
.0006 
.0068 
.0000 
.0071 
.0072 
.1065 
.1760 
.1950 
.2060 
.226 
.2U 
.27 
.30 
.83 
.87 
.40 
.48 
.49 
.66 
.64 
.75 
.96 
L80 
L44 

Inch. 

0. 

0. 

Initial  load. 

0. 

0. 
0. 

. 

Blastie  limit    LoadfeU. 

Tennile  strength. 
=24.0  per  cent« 

, 

.*.••••••••• 

Elongation  of  inch  sections,  ''.19,  ".25,  ".36  •,  ".24,  ".21,  ".19. 
Fractured  3".25  from  the  neck.    Appearance,  fibrous  lamellar. 
Diameter  at  fracture,  ".45.    Area,  .159  square  inch. 
Oontraotion  of  area,  36.4  per  cent. 


y»\ 


ENDURANCE   OF   EOTATINO   SHAFTS. 
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No.  4212. 

Mark,  49. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6''. 


Applied  loAdA. 

In  ganged  length. 

Remarks. 

Total 

Per  sqaare 
inoD. 

Kongation. 

Set 

Poundi. 

250 

1,250 

2,600 

3,750 

5,000 

6,250 

7,500 

7,760 

8,000 

8,250 

8,500 

8,750 

9.000 

0.250 

9,500 

9.760 

10,000 

10.250 

10,500 

10,750 

11,000 

11.250 

11.500 

11.750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,610 

0 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32,000 
88.000 
84.000 
35,000 
3^000 
37,000 
88,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
52.000 
63,0P0 
64.000 
64^440 
0 

Inehet. 

0. 

.0008 
.0017 
.0027 
.0038 
.0048 
.0058 
.0059 
.0062 
.0064 
.0067 
.0068 
.0070 
.0072 
.1710 
,1775 
.1910 
.2090 
.2290 
.2475 
.2760, 
.2970 
.8810 
.37 
.40 
.44 
.60 
.56 
.68 
.77 
.98 

L28 

L63 

IneK 
0. 
0. 

Initial  load. 

• 

Elastic  Umit    LoadfelL 

« 

Tensile  strength^ 
—26.5  per  cent. 

0. 

0. 
0. 

Elongation  of  inch  sections,  ''.20,  ".26,  ".45*,  ".23,  ".20,  ".19. 
Fractured  3".2  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ".43.    Area,  .145  square  inch. 
Contraction  of  area,  41.9  per  cent. 


1080 


ENDURANCE   OP  ItOTATING    SHAFTS. 


No.  4245. 


in 


i} 


a 


t  r  * 


Marks,  36. 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  Kinged  length. 

• 

Remarks. 

TotaL 

Persafutre 
inon. 

Elongfttion. 

Set 

Poundt. 
250 
1.250 
2.5(10 
3,750 
5,000 
6.250 
7,600 
7.750 
7.500 
7.750 
8.000 
8.250 
8.500 
8,750 
9,000 
9.i60 
9..'>U0 
9.750 

lo.oon 

I0,2.'i0 
10,600 
11.000 

n.-vw 

12,000 
12,  .MM) 
12,6b0 
0 

Poundi, 

1,000 
6.000 
10,000 
15.000 
20,000 
25.000 
80.000 
81,000 
"80.000 
81.0ti0 
82.000 
88.000 
34,000 
35.000 
86.0110 
37.000 
38,000 
30.000 
40.000 
41.000 
42.000 
44,000 
46,000 
48,000 
60,000 
6O,r20 
0 

L  ehtt. 

0. 

.0008 
.0018 
.0028 
.0040 
.0060 
.0068 
.0064 
.08H> 
.0555 
.0705 
.0875 
.1260 
.1550 
.1736 
.1860 
.2210 
.2335 
.2575 
.28 
.82 
.41 
.50 
.66 
.91 

1.90 

1.51 

Inch, 
0. 

Initial  load. 

Elastio  limit    Load  lelL 

Tensile  strength. 
—25.2  per  cent 

0. 

•  ••  •  •^^  M« • •  « 

»   i. 


Elongation  of  inch  sections,  ".45*,  ".25,  ".27,  ''.24/M7,  ".13. 
Fractured  1"  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".41    Area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 


,\ 


ENDURANCE   OP  ROTATING   SHAFTS. 
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No.  4243. 

Mark,  37. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

• 

Elongation. 

Set 

Pounds. 

250 

1.250 

2.500 

3.750 

6,000 

6,250 

7,600 

7,766 

8.000 

8, 250' 

8,500 

8.760 

8.000 

8,250 

8,5U0 

&750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.260 

11,500 

11,750 

12,000 

12,250 

12,450 

0 

Pound*. 
1.000 
5,000 
10.000 
16,0(10 
20.000 
25,000 
80,000 
31,000 
82,000 
33.000 
34.000 
85.000 
82.000 
33,000 
34,000 
35.000 
36.000 
87.000 
38.000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46. 000 
47,000 
48.000 
49.000 
49,800 
0 

Inches. 

a 

.0008 
.0018 
.0028 
.0038 
.0048 
.0059 
.0061 
.0063 
.9066 
.0068 
.0085 
.0335 
.0980 
.1550 
.1640 
.1850 
.2040 
.2280 
.2570 
.2860 
.31 
.86 
.89 
.44 
.60 
.57 
.64 
.78 
.91 
1.36 
L62 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  felL 

Tensile  strength. 
=  27  per  cent. 

0. 

Elongation  of  inch  sections,  ".22,  ".48*,  ''.28,  ".25,  ".21,  ".18. 
Fractured  2"  from  the  neck.    Appearance  fibrous. 
Diameter  at  fracture,  ".41.    Area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 


r^i 
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ENDURANCE    OF   ROTATING   SHAFTS, 


Ko.4244. 
Mark,  38. 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

TotaL 

Per  square 
iuoh. 

Elongation. 

Set 

PoundM. 

250 

1,250 

2.500 

3,750 

5,000 

6.250 

7,500 

8,000 

8,250 

8,500 

7,500 

7.750 

8,000 

8.260 

8,500 

8,750 

0.000 

0,250 

0,500 

0,750 

10,000 

10.500 

11,000 

It,  500 

12,000 

12,430 

0 

Poundi. 
1,000 
6.000 
10,000 
15,000 
20.000 
26.000 
30.000 
82,000 
33.000 
84,000 
80,000 
31,000 
82,000 
83,000 
84.000 
85.000 
36,000 
37,000 
38.000 

Inches. 
0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0062 
.0064 

-   .0072 
.0142 
.0220 
.0870 
.0626 
,1740 
.1786 
.1025 
.2080 
.2420 

In^ 
0. 

Tnitial  load.                                                               i 

Elastic  limit. 
LoadfelL 

Tensile  strength. 
=27.0  per  cent. 

0. 
...... .p.... 

80. 000    '          -  26 

40,000 
42.000 
44.000 
46,000 
48,000 
40,720 
0 

.80 
.87 
.47 
.50 
.80 
L30 
1.62 

Elongation  of  inch  sections,  'M9,  ".26,  ".47*,  ".24,  ''.23, ''.23. 
Fractured  2".75  from  the  neck.     Appearance,  fibrous. 
Diameter  at  fracture,  ''.39.    Area,  .1194  square  iuoh. 
Contraction  of  area,  52.2  per  cent. 


ENDURANCE  OF  ROTATING  SHAFTS. 

So.  4246. 
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Mark,  39. 
Diameter,  ".564.  - 
Sectional  area,  .25  square  inch. 
Gaaged  length,  6'^ 


Applied  loifda. 

Ib  gaaged  length. 

Bemarlis. 

Total. 

Per  Aqnan 
iooo. 

Bloagation. 

Set. 

PoundM. 

250 

•1,260 

2.600 

3,760 

5.000 

0^250 

7.500 

7,750 

8,000 

7,500 

7,750 

8,000 

8^*^60 

8,500 

8,7fiO 

9.000 

0,250 

0,500 

10,000 

10,500 

11.000 

11.500 

12.000 

12,370 

0 

Pounds. 
1.000 
6,000 
10,000 
16.000 
20,000 
26,000 
80,000 
81,000 
82,000 
30,000 
81,000 
32.000 
83,000 
84,000 
86,000 
88.000 
87,000 
8a  000 
40,000 
42.000 
44.000 
4A.O0O 
48,000 
40.480 
0 

Incku. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0060 
.0063 
.0167 
.0218 
.0427 
.i»70 

,.1760 
.1857 
.2027 
.23 
.27 
.81 
.80 
.47 
.80 
.83 

L40 

1.07 

Inch. 
0. 

Initial  load. 

Elastio  limit.    Load  fell. 

• 

Tensile  strength. 

=27.8  per  cent. 

1 

0- 

Elongation  of  inch  sections,  ''.20,  ''.46»,  ".33,  ".24,  ".23,  ".21, 
Fractured  2."5  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
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ENDUBAMCE  OP   ROTATING   SHAFTS. 


No.  4247. 


Mark,  40. 

DiaroeU*r,  ''.564. 

Sectional  area,  .25  sqnare  incli. 

Gauged  length, «". 


Appli*^  loads. 


luiaL 


PoundM. 

2^ 

1,250 

2.&4IO 

3.7'0 

5.0U0 

6,?50 

7.5(10 

7.760 

8.000 

7.500 

7.750 

8.000 

8.  -.'SO 

8,500 

M.7J0 

0  (KMI 

9.250 

9.500 

9.7.M) 

10.000 

10.500 

11.000 

11.500 

12,000 

13.420 

0 


Pff  »»qiiar 


r  »»qiiart* 
iiicii. 


pimndi. 
l.OoO 
5,01)0 
10.000 
15.000 
20.000 
25.000 
80.000 
81.000 
82.000 
80.000 
31.0<H) 
33,000 
33.000 
34  0  0 
3:>.  (>00 
30.  iMiO 
37.000 
88,000 
39,000 
40.000 
42,000 
44.000 
4A.0O0 
48.000 
49.0b0 
0 


In  gMLfned  length. 


[EloDgtion. 


IncKet. 
0. 

.0008 
.0018 
.0021) 
.0040 
.0051 
.0002 
.0068 
.0068 
.0095 
.0138 
.03(15 
.0870 
.lfV.tO 
.  I7ii5 
.1987 
.  TI20 
.2470 
.2660 
.3065 
.38 
.48 
.60 
.82 
1.18 
L61 


S<^t 


Inch. 
0. 


0. 


Remarks. 


luiiial  load. 


BlMtio  limit 
LoMifelL 


Tensile  strenfrth. 
=25.2  per  cent. 


Elongation  of  inch  sections,  ".16,  ".20,  ".20,  ".27,  ".48»,  ".20. 
Fractured  2".25  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  iuch. 
Gonti*action  of  area,  52.2  per  cent. 


ENDURANCE   OP   ROTATING   SHAFTS. 
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liTo.  4215. 

Mark,  60. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  &\ 


Applied  loads. 

In  ganged  length. 

Benuurks. 

Total.- 

Per  square 
inch. 

Elongation. 

Set 

Pound*. 

250 

•  1.250 

2.500 

8,750 

6,000 

.6,250 

7.500 

7,750 

8,000 

8,250 

8.500 

8,750 

9,000 

9.250 

0.500 

0.750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11.750 

12,000 

12.250 

12,500 

12.760 

13. 000 

13. 070 

0 

Pound*. 
1.000 
5.000 
10,000 
15.000 
20.000 
/     25.  OOO 
.     30,000 
31,000 
32,000 
83,000 
34,000 
35.000 
36,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
52.280 
0 

IfMhe*. 
0. 

.0008 
.0018 
.0028 
.0040 
.0050 
.0061 
.0062 
.0065 
.0067 
.0070 
.0072 
.0074 
.1505 
.1800 
.1080 
.2230 
.2440 
.2720 
.2060 
.3300 
.3640 
.42 
.47 
.52 
.58 
*        .70 
.80 
1.02 
1.32 
1.60 

Inch, 
0. 

Initial  load. 

t 

ElasticUmlt    LoadfeU. 

• 

Tensile  strength. 
=26.7  per  cent 

0. 

0. 
0. 

Elongation  of  inch  sections,  'M9,  ''.21,  ''.27,  ".49»,  ".23,  ".21. 
Fractured  3".25  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".40.    Area,  .126  square  inch. 
Contraction  of  area,  49.7  per  cent. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


No.  4216. 

Marks,  65. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  6". 


Applied  loads. 


TotaO. 


PoMndM. 
250 
1,250 
2,500 
8,760 
6.000 
e.260 
7.500 
7,750 
8,000 
8,250 
8.500 
8,750 
9,000 
9,250 
9,500 

9,750 
10,000 
10, 250 
10,500 
10.750 
11,000 
11,250 
11,500 
11.760 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13.300 

0 


Per  sqaare 


In  fpiaged  leni^h. 


S»X"  "n-8-tan- 


Pounds, 
1,000 
5,000 
10.000 
15.000 
20,000 
15,000 
80,000 
31,000 
82,000 
88.000 
84.000 
85.000 
86.000 
87,000 
88,000 

80.000 
40.000 
41,000 
42.000 
48,000 
44,000 
4%  000 
48,000 
47,000 
48,000 
40.000 
50,000 
61,000 
52.000 
53.000 
53,200 
U 


Inek§$, 
0. 

.0009 
.0020 
.0080 
.0040 
.0050 
.0060 
.0062 
.0065 
.0067 
.0070 
.0072 
.0075 
.0077 
.0079 

.1890 

.2125 

.3290 

.2500 

.2730 

.8025 

.8250 

.8675 

.40 

.46 

.50 

.59 

.67 

.82 

1.00 

1.22 

1.50 


Set. 


Inch, 

0. 

0. 


0. 


0. 
0. 


Remarks. 


Initialload. 


Elantio  limit.    Load  fell.    Stretching  eontinn«d    i 
under  84,000  poaoda  per  sqaare  inch  teiuiun. 


Tennile  strenerth. 
=  25.0  i>er  cent. 


Elongation  of  inch  sections,  ".15,  M7,  ".20/'28,  ''.48»,  22. 
Fractured  2''  from  the  neck.    Appearance,  tibroas. 
Diameter  at  fracture,  ".42.    Area,  .139  square  inch. 
Contraction  of  area,  44.6  per  cent. 


ENDURANCE  OF  EOTATING  8HAFTS. 

No.  4251. 
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Marks,  66. 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gaaged  length,  6". 


Applied  loadff. 

In  gauged  length. 

Bemarka. 

Total. 

Per  nqnaro 
inch. 

Elongation. 

Set 

Pounds. 

2ft0 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

0,000 

8,000 

8.250 

8,500 

8,750 

0,000 

0,250 

0,500 

0,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

13.720 

0 

Pounds, 
1,000 
6.000 
10,000 
15,000 
20,000 
25.000 
80,000 
81,000 
32,000 
88,000 
84,000 
86,000 
86,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
88,000 
80,000. 
40,000 
42.000 
44,000 
46,000 
48,000 
60.000 
62,000 
64.000 
64.880 
0 

Inches. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0060 
.0062 
.0064 
.0066 
.0069 
.0072 
.0102 
.0120 
.0170 
.0550 
.0838 
.1448 
.1560 
.1680 
.1840 
.2176 
.2620 
.81 
.38 
.46 
.59 
.82 

1.20 

1.54 

Inch. 
0- 

Initial  load. 

Elastio  limit    LoadfeO. 

Tensile  atrenicth.                                              ^ 
26.7  per  cent 

0. 

Elongation  of  inch  sections, ''.20,  ''.26,  ''.45»,  ''.25,  ".21.  "J 7. 
Fractured  3".20  from  the  neck.    Appearance,  fibrous  lamellar. 
Diameter  at  fracture,  ".44.    Area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 


/^ 


I 

\ 

*  1 

\  • 
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*^l 
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ENDURANCE   OF   ROTATING   SHAFTS. 


No.  4252. 

Mark,  67. 

Diameter,  ''.564. 

Sectional  area,  .25 .square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gaaged  length. 

Bemarks. 

Total. 

Per  iKiaRT« 
incQ. 

Elongfttion. 

8ot. 

Pounds. 

260 

1,260 

2,500 

3,760 

5.000 

6,250 

7.500 

7.750 

8.000 

8,250 

8.500 

7,750 

8,000 

a  1*50 

8,5U0 

8,750 

0,  UOO 

0.250 

0.500 

9,750 

10.000 

10,500 

11.0.0 

11,500 

12.  (KK) 

12.500 

i:i.  DOO 

13,450 

0 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
.     25,000 
30,000 
31,000 
82,000 
33,000 
34,000 
31,000 
32,000 
3M.000 
34,000 
35.000 
36,000 
87,000 
38.000 
39,000 
40,000 
42.  000 
44,000 
46.  (too 
48. « 00 
60,000 
52.U00 
53.800 
0 

Inches. 

0. 

.OOIC 
.0021 
.0031 
.0042 
.0061 
.0062 
.0063 
.0066 
.0068 
.0071 
.0117 
.0IG2 
.0302 
.0858 
.1?25 
.1450 
.1576 
.1740 
.  1875 
.2060 
.25 
.30 
.36 
.42 
.62 
.70 

1.25 

L57 

Inch. 
0. 

Initial  load. 

Elastic  limit    LoadftlL 

0. 

Tensile  strength. 
=  26.2  per  cent. 

Kloiiftatioii  of  inch  sections,  ".25,  ".25,  ".25,  ".44*,  ".21,  ".17, 
KracJureii  3"  f-om  the  neck.     Appearance,  fibrous  lamellar. 
Diameter  at  fracture,  ".4'i.    Area,  .1452  square  inch. 
Cou  traction  of  area,  41.9  per  cent. 


/^ 


ENDURANCE  OF  ROTATING  SHAFTS. 
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No.  4253. 
Mark,  68. 
Diameter,  ''.664. 
SectiODal  area,  .26  sqaare  inch. 
Oaaged  length,  6''. 


Applied  loftds. 

In  ganged  length. 

Remarka.  < 

ToUL 

Peraqaare 
inch. 

Elongation. 

Set 

PoundM. 

290 

1,250 

2,500 

8,750 

6,000 

6,290 

7,600 

8,000 

8,250 

7,250 

7,500 

7,750 

8,000 

8,500 

9.000 

9,500 

10,000 

10,500 

11,000 

11,500 

12, 0(H) 

12,600 

12,830 

0 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
32,000 
33,000 
29,000 
30,000 
31,000 
32,000 
34,000 
30,000 
38,000 
40,000 
42,000 
44,000 
40,000 
48,000 
50,000 
51,320 
0 

Inehe*. 

0. 

,.0009 
.0019 
.0029 
.0039 
.0049 
.0060 
.0065 
.0067 
.0206 
.0308 
.0490 
.1125 
.1502 
.1820 
.2170 
.2652 
.81 
.38 
.48 
.61 
.82 

1.19 

1.47 

Inch. 
0. 

Initial  load. 

• 

• 

Elastic  limit.    Load  fell 

• 

Tensile  strength. 
=24.5  per  cent. 

0. 

.«•••• •••• • • 

Elongation  of  inch  sections,  ".17,  'M8,  ".20,  ".20,  ".34,  ".38». 
Fi*actared  1".4  from  the  neck.    Appearance  fibroas. 
Diameter  at  fractare,  ".37.    Area,  .1076  square  inch. 
Oontraction  of  area,  67.0  per  cent. 

H.  E:^.  166 69 


.    •! 


it 
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ENDURANCE   OF   ROTATING   8HAFT8. 


No.  4254. 

Marks,  78. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loadB. 


In  ganged  length. 


Total. 

Per  Bqnare 
inch. 

Elongation. 

Poundi. 

Poundt. 

Inehet. 

250 

1,000 

0. 

1,2.>0 

5,000 

.0010 

2,bOQ 

10,  000 

.0021 

3,750 

15,000 

.0032 

5,000 

20.  000 

.0042 

6,250 

25.  000 

.0052 

7,500 

30.000 

.0063 

7,750 

31,000 

.0065 

8,000 

32.000 

.0067 

8,2M 

33,000 

.0069 

8,  500 

34  000 

.0071 

8.750 

35, 000 

.0074 

9,000 

36,000 

.0076 

9,250 

37.000 

.0078 

8,000 

32.  000 

.0155 

8.260 

33,000 

.0280 

8,500 

34,000 

.0655 

8,  750 

35.000 

.1050 

9,000 

36,000 

.2148 

9,250 

37,000 

.2213 

9.500 

38, 000 

.2368 

9,750 

39.000 

.2650 

10.  000 

40,000 

.2966 

10,  500 

42,000 

.38 

11,000 

44,000 

.47 

11.  500 

46,  000 

.61 

12.000 

48,000 

.80 

12.370 

49,480 

1.47 

0 

0 

L82 

Set. 


Remarks. 


Inch. 

0.  [  Initial  load. 


.0002  • 


Elastic  Umit    Load  feU. 


Tensile  streBgih. 
=30.3  per  cent. 


Elongation  of  inch  sections,  ".21,  ''.30,  ".34^  ''.51*,  ".26,  ".20, 
Fractured  3''.5  from  the  neck.    Appearance  fibrous. 
Diameter  at  fracture,  ''.40.    Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 


i^ 


k » - 


-^ 


!l 


t>^  ^ 


I' 
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ENDURANCE   OF   ROTATING   SHAFTS. 
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No.  4256. 

Mark,  79. 

Diameter,  ''.564. 

Bectional  area,  .25  square  inch. 

Ganged  length,  6''. 


Applied  loads. 

In  ganged  length. 

* 

Semarks. 

Total. 

Per  aqiuure 
loon. 

Blongation. 

Set 

POttlMb. 

280 

1.250 

2,500 

3.750 

5,000 

6,250 

7,800 

8,000 

8,250 

8,500 

8,760 

9.000 

9,250 

9.500 

8.000 

8,250 

8,500 

8,760 

9.000 

9.250 

9,500 

9,750 

10,000 

10.500 

11,000 

11,500 

12.000 

12.500 

0 

POttfMU. 

1,000 
5.000 
10.000 
16,000 
20.000 
25.000 
30.000 
32,000 
83.000 
84,000 
35.000 
86.000 
37,000 
88.000 
82,000 
33,000 
84,000 
35,000 
86.000 
37,000 
88,000 
39.000 
40.000 
4^000 
447000 
46,000 
48,000 
60.000 
0 

Jneh49, 

0. 

.0010 
.0020 
.0030 
.0041 
.0051 
.0061 
.0066 
.0068 
.0070 
.0072 
.0074 
.0077 
.0079 
.0150 
.0178 
.0296 
.0438 
.0868 
.2268 
.2350 
.2465 
.29 
.86 
.44 
.67 
.74 

1.33 

1.61 

Inch. 
0. 

Initial  load. 
Elaaticlimit    LoadfelL 

Tensile  strenfrth. 
=26.8  per  cent. 

0. 

Elongation  of  inch  sections,  'M9,  ".22,  ''.22,  ''.22,  ".28,  ".48». 
Fractored  l".l  from  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 


'  1 


'  1 


'     I 


.r 


P^ 
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ENPUBANCE   OF   ROTATING    SHAFTS. 


No.  4256. 

Mark,  80. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  lengtb,  6". 


Applied  loads. 


Toua. 


In  ganged  length. 


Per  Miiare 
inon. 


Elongation. 


Pounda. 

250 

1,250 

8,500 

3, 750 

5,000 

6.250 

7.600 

8,000 

8.250 

8,500 

8,750 

9,000 

7,750 

8,000 

8. 250 

8,600 

8.750 

9,000 

9. 260 

9.500 

9,750 

10,000 

10,500 

11,000 

11.500 

12,000 

12.860 

0 


Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
30,000 
32.000 
33,000 
34,000 
35,000 
36,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
41,000 
46,000 
48,000 
49, 440 
0 


Inches. 

0. 
.0008 
.0018 
.0028 
.0037 
.0046 
.00.'>8 
.0061 
.0064 
.0065 
.0067 
.0070 
,0208 
.0240 
.02S0 
.0346 
.0520 
.2120 
.2205 
.3370 
.2550 
.2980 
.38 
.47 
.58 
.77 

1.22 

1.70 


Set. 


Inch. 
0. 


Somarka. 


Initial  load. 


SlaaUo  limit.    LoadfdL 


Tensile  strength. 
=r28.3  per  ccnt- 


Blongation  of  inch  sections,  ".17,  ".22,  ".25,  ".29,  ''.51»,  ".25. 
Fractared  2".*J5  from  the  neck.    Appearance,  fibroas. 
Diameter  at  fracture,  ".39.    Area,  •1194  square  iuch. 
Contraction  of  area^  52.2  per  cent. 


/^ 


ENDURANCE    OP  ROTATING   SHAFTS. 
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No.  4267. 

Mark,  81. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set 

Pounds. 

250 

1,250 

2,600 

3.750 

6,000 

6,250 

7,000 

8,000 

8,250 

8.500 

8,750 

9,000 

9.260 

8,000 

8.250 

8.500 

8,750 

9,000 

9,250 

9,500 

9.750 

10,000 

10,500 

11,000 

11.500 

12,000 

12,180 

0 

Pounds, 
1,000 
5,000 
10.000 
15,000 
20,000 
26,000 
30,000 
82,000 
33.000 
84,000 
85.000 
86,000 
37,000 
82.000 
83.000 
84.000 
35,000 
86,000 
37.000 
38,000 
89,000 
40,000 
42,000 
44.000 
46.000 
48,000 
48,720 
0 

Inches. 
0. 

.6008 
.0018 
.0028 
.0038 
.0049 
.0060 
.0064 
.0067 
.0069 
.0070 
.0072 
.0075 
.0160 
.0230 
.0895 
.0765 

'     .1440 
.2290 
.2440 
.2000 
.3050 
.40 
.50 
.62 
.94 

Inch 
0. 

Initial  load. 

/ 

Elaetlo  liinit.    Load  feU. 

• 

Tensile  strength. 
=  24.0  per  oent. 

0. 

.....^...... 

1.44 

Elongation  of  inch  sections,  ".15,  ".18,  ".19,  ".22,  ".32,  ".38». 
Fractured  1".25  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fractnre,  ".40.     Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 


1      1 


t    k 
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ENDURANCE   OF  HOTATlNa  SHAFTS. 


No.  4258. 

Mark,  82. 

Diameter,  ''.564. 

Sectional  area,  .25  square  incti. 

Gauged  leDgtb,  6''. 


Applied  loads. 

In  gmaged  length. 

R^marka. 

Total. 

Per  souare 
inch. 

Elongation. 

Sot. 

Pounds. 

250 

1.  l-.M) 

2.500 

3,750 

5,000 

6.250 

7.506 

8,000 

8.250 

8,500 

8,750 

9.000 

9.250 

0,500 

7.750 

8,000 

8,250 

8.500 

8.750 

9.000 

9  250 

9.  MX) 

9.750 

10,000 

IO,.SOO 

11.000 

11,500 

12.000 

12, 310 

0 

Pounds. 
1.000 
5,000 
10.000 
15,000 
20,  000 
2-1.000 
30,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
42,000 
44,000 
46.000 
48,000 
49.240 
.0 

Jnehet. 

0. 

.0008 
.0018 
.0027 
.0037 
.0048 
.0058 
.0062 
.0065 
.0067 
.0069 
.0071 
.0078 
.0076 
.0165 
.0195 
.6375 
.0650 
.1850 
.1955 
.2060 
.2412 
.2550 
.2960 
.38 
.44 
.58 
.80 

1.80 

L64 

Inch. 
0. 

-  ■  '  ■    '                   ■     ■ » 
Initial  load. 

-.0001 

•«•••• •••»• 

Elastic  limit.    Load  falL 

• 

Tensile  strengtli. 
=27.3  per  cent. 

Elongation  of  inch  sections.  ''.20, /'.24,  "•47*,  ".29,  ".24,  ".20. 
Fractured  3".4  from  the  neck.    Appearance,  fibroas. 
Diameter  at  fracture,  ".41.    Area,  .132  square  inch* 
Contraction  of  area,  47.2  per  cent 


/\ 


ENDURANCE   OF   BOTAXmO   SHAFTS. 
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NATURAL  STONES  AND  BUILDING  MATERIAL. 


COEFFICIENT  OF  EXPANSION,  COMPRESSION  TESTS,  AND  TRANSVERSE 

TESTS. 
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'"l.ii 


I 

S      i 

B 

i 
V 

i        ' 

i 

The  expansion  of  the  stones  was  determined  on  a  ganged  length  of 
aboQt  20  inches. 

The  specimens  were  prepared  with  ^-iuch  drilled  holes,  into  which 
were  driven  brass  plugs,  and  in  the  ends  of  the  plugs  were  made  small 
drilled  and  counter-sunk  holes  defining  the  extremities  of  the  ganged 
length. 

The  stones  were  first  measured  in  the  open  air,  afterward  in  water 
baths  of  different  temperature,  the  temperature  of  the  cold  bath  being 
about  33.50  p. .  that  of  the  hot  bath  in  the  vicinity  of  I8O0  to200o  F, 

The  details  of  the  tests  show  a  very  decided  swelling  of  the  stones  in 
most  cases  after  soaking  for  a  time  in  water,  which  effect  was  generally 
increased  by  the  hot  over  that  of  the  cold  water. 

In  order  to  eliminate  the  effect  of  this  swelling  and  obtain  coefficients 
of  expansion  for  the  wet  material  due  principally  or  solely  to  change  in 
temperature,  the  values  of  the  coefficients  as  computed  are  from  the 
contractions  of  the  stones  while  returning  from  the  temperature  of  the 
hot  to  the  temperature  of  the  cold  bath. 

The  same  specimen^  were  used  in  compression  tests,  and  when  not 
fractured  in  this  manner  were  ruptured  finally  by  transverse  stress. 

The  compression  tests  were  undertaken  chiefly  to  investigate  the 
moduli  of  elasticity  under  different  loads  and  the  behavior  of  the  ma- 
terial under  ascending  and  descending  stresses. 

The  moduli  of  elasticity  have  been  computed  between  different 
stresses,  deducting  the  permanent  sets  in  each  case,  and  these  values, 
are'stated  in  the  details  of  the  tests. 


DETAILS  OF  COEFFICIENT  OF  EXPAITSIOir  EXPEEIMEHTS. 

No.  5001. 

HoosiEB  Bupp,  Oolitic  Lhviestone,  fbom  Bedfobd,  Ind. 

Dimensions,  24"  x  6".03  x  4". 

Original  gauged  length  in  air,  20''.0033. 

Temperature  of  room,  60^  F. 


£»tb. 

Ganged  length. 

Remarks. 

Tempera- 
tare  (de« 
grees,  F.). 

Time 
exposed. 

Total 

Suocesslye 
difference. 

57 
178 
33.5 

Hours. 

Inehet. 
20.0036 

20. 0168 

20.0050 

Inch. 
.0002 

.0133 

.0109 

After  aoalclng  in  bath  14  days. 

When  placed  in  hot  bath  air  escapes  from  stone. 

Cooled  in  air. 

1099 


t      I 
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No.  5002. 


., 


Indiana  Limestone. 

Dimensions,  23''.98  x  6''.03  x  4".06. 
Original  gauged  length  in  air,  20^^0084. 
Teinperatare  of  room,  68°  F. 


Batb. 

Ganged  length. 

Bernard  a. 

IVrapera- 
tore  (de> 

Time 
exposed. 

Total. 

SaooeaaWe 
differenoe. 

Houn. 

Inehet. 

Indi. 

i 

33.6 

i 

20.0074 

.0019 

33.6 

1 

20.0069 

.0905 

Air  continnea  to  eacape  from  atone  in  Hteadv 
atream. 

33.6 

2 

20.0070 

.0001 

Air  continnea  to  eacape  Irom  atone. 

83.5 

8 

10.0071 

.0001 

Do. 

33.5 

19 

20.0074 

.0004 

34 

I 

20.0074 

0. 

Retnoyed  from  batb. 

20.0080 

.0006 

In  air  3  daya.    Temperatnre  of  room,  68^  F. 

176 

>1 

20.0210 

.0130 

Returned  to  bath. 

178.5 

20.  C205 

.0005 

67 

15 

20. 6116 

.0089 

179 

n 

20.0231 

.0105 

177 

20.0223 

.0002 

76 

16 

20.0182 

.0091 

33.5 

4 

SO.  0124 

.0008 

33.5 

20.0120 

.0004 

33.6 

6 

20.0115 

.0005 

S4 

96 

60 

86 

20.0118 

.0003 

No. 

5003. 

Yebmont  Marble. 

Dimensions,  23".94  x  5".99  x  3''.98. 
Original  gauged  length  in  air,  19".9989. 
Temperature  of  room,  71°  F. 


Bath. 

Ganged  length. 

Remarka. 

Tempora- 
tnre  (de- 
grees F.). 

Time 
ezpoaed. 

Total. 

SnoceaaiTe 
dUTerence. 

33.5 
83.5 
88.6 
33.6 
33.6 
33.5 
33.6 
53 

203 
71 

194 
34 
34 
34 

Houra. 

4* 

24 

80i 
i8 
58 
144 

Inehst. 

19.9988 

19.9989 

19.9998 

20.0000 

19.9994 

19.0995 

19.9990 

20.0000 

20.0230 

20.0109 

20.0223 

20.0117 

20. 0119 

20.0118 

JncA. 
.0001 
.0(101 
.0004 
.0007 
.0006 
.0001 
.0005 
.0010 
.0239 
.01.30 
.0114 
.0106 
.0002 
.0001 

After  aoaking  in  baUi  U  days. 

7 
16 

6 
18 
26 
42i 

A 
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No.  5004. 
Lee  (Mass.)  Marble. 


1101 


Dimensions,  23^97x6"x3''.97. 
Original  ganged  length  in  air,  20'^006I. 
Temperature  of  room,  60^  F. 


Batb. 

Gauged  length. 

Bemarks. 

Tempera- 
ture (de- 
ip-ees  F.). 

Time 
exposed. 

Total. 

Successive 
dttiferenoe. 

54 

189.5 

184 

184 

83.5 

Hours. 

Inehss. 

20.0060 

20.0236 

20.0217 

20.0221 

20.0061 

Inch. 
.0001 
.0176 
.0010 
.0004 

.0160 

After  soaking  in  bath  7  days  4  hours. 
Cooted  in  air. 

6 

No.  6005. 

PoTOMAO  Red  Sandstone. 

Dimensions,  24'^01  x  6''.0l  x  4".02. 
Original  gauged  length  in  air,  20^^.0034. 
Temperature  of  room,  72^  F. 


Ba 

th. 

Time 
exposed. 

Ganged  length. 

Remarks. 

Teoipera- 
tore  (de- 
grees, F.). 

Total. 

Success  tve 
difference. 

1 

83.5 
33.5 
33.5 
33.5 

53.5 

187 
58.5 

183 
64.5 
83.5 
83.6 

H&urs. 

l| 
17i 
18 

Inches. 
20.0016 
20.0010 
20.0020 
20. 0021 
20. 0045 
20.  0045 
20.0182 
20.0050 
20.0187 
20.0061 
20.0035 
20.0036 

Inch. 
.0018 
.0006 
.0010 
.0001 
.0024 
.0 

.0137 
.0132 
.0137 
.0126 
.0026 
.0001 

Benioved  from  bath. 

In  air  2  daTS.    Temperature  of  room,  68°  F. 

After  soaking  in  bath  19  days. 

H 
16 

16 
1 

•.%t 
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No.  5006, 

Portland  Bed  Sandstone. 


Dimensions,  24"  x  5''.97  x  3".97. 
Original  ganged  length  in  air,  19^^0912. 
Temperature  of  room,  74^  F. 


'                 Bath. 

Gaaj{ed  length. 

Beniarks. 

Temperik- 
tare  (de- 

Time 
exposed. 

Tot»L 

Sncoesfiive 
differeDoe. 

33.5 
33.5 
33.5 
33.5 
33.5 
33.5 
33.5 
33.6 
1W» 
182 
,  56U>58 
;i3.5 
33.5 
33.5 

Hours. 

22 
M 

40 

4^ 

48 

1 

Inchts. 

19. 9M6 
19.  9936 
19.9936 
19.9934 
19. 9932 
19.  9930 
19.9935 
19.9936 
20. 0105 
20.0095 
19.9969 
19.9968 
19.9954 
19.9951 

Inch. 

.(K>06 
.0030 
0. 
.0002 
.0002 
.  0002 
.0005 
.0001 
.0169 
.0010 
.0126 
.0001 
.0014 
.0003 

i 
After  eoaking  in  bath  6}  days. 

71 

-  No.  6007. 

Ohio  Sandstonb, 

Dimensions,  23".96  x  5".98  x  3".97. 
Original  gauged  length  in  air,  20".0019, 
1'emperature  of  room,  70^  F. 


1                 Bath. 

Ganged  length. 

Bemarks. 

1 

Total. 

SncceMive 
aifferenoe. 

63 

183 

33.5 
S9.5 

Sours, 

Inches. 
20.0037 

20.0187 

20.0001 
20.0005 

Inch, 
.0018 

.0150 

.0186 
.0004 

After  soakinff  in  bath  12  days  4  honra. 

When  placed  in  hot  bath,  nieces  flaked  oil 
oornera  near  middlo  of  le  ngth,  where  hand- 
sorew  uted  in  handling  was  damped. 

Air  eacapas  from  porea. 

Cooled  in  air. 

n 

>f- 


v» 


I .  li 
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No.  5008. 

MoNSON  (Mb.)  Slatb. 

Dimensions,  24" .07  x  6".13  x  4".10. 
Original  gauged  length  in  air,  10".9954 
Temperature  of  room,  68o  F. 


1103 


Batb. 

Ganged  length. 

Remarks. 

Tempera' 

tare  (de- 

green,  T.). 

Time 
exposed. 

TotaL 

SncoeaaWe 
difference. 

33.5 
33.5 
33.5 
33.5 
33.5 
33.5 
33.5 

61 
195 

6a6 
19i 

34 

34 

ffours, 
I 

-/ 

7 
S2| 

Inches. 
19. 9949 
19.9940 
19.9934 
19.9033 
19.9928 
19. 9935 
19. 9934 
19.9971 
19.9965 
20.0006 
10  9977 
20. 0108 
19.0951 
10.9950 

Inch. 
.0005 
.0000 
.0006 
.0001 
.0003 
.0007 
.0001 
.0037 
.0006 
.0131 
.0118 
.0131 
.0157 
.0001 

BemoTed  from  bath. 

In  air  12  honra.    Temperature  of  room,  08°  F. 

After  soaking  in  bath  17  dayt. 

• 

8 
16 

65 

No.  6009. 
Forth  Eiybb  Blub  Stone, 

Dimensions,  23".98  x  6''.  x  4". 
Original  gauged  length  in  air,  20^^.0052. 
Temperature  of  room,  67o  F. 


Bath. 

Ganged  length. 

Remarks. 

Tempera- 
ture, de- 
grees, P.), 

Time 
expoeed. 

Total. 

SnooesslTe 
difference. 

38.6 
83.5 
83.5 

60 
192 
61.5 
84 
84 
34 

Hours, 

Inehss. 

20.0026 

20.0018 

20.0019 

20.0059 

20. 0146 

20.0340 

20.0182 

20.0155 

20. 0151 

20.0156 

Inch, 
.0026 
.0008 
.0001 
.0040 
.0087 
.0196 
.0158 
.0027 
.0003 
.0004 

Removed  ttom  bath. 

In  air  2^  days.    Temperature  of  room,  W^  F. 

After  soaking  in  bath  21  days. 

7 
17 

4 

H9 


1 
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No.  5010. 
WOBGESTBB  OBANITB. 

Dimensions,  24''.02  x  C'.Ol  x  4''.01. 
Original  gauged  length  in  air,  20''.0023. 
Temperature  of  room,  74°  F. 


Bath. 

Gauged  length. 

Remarks. 

Temperft- 

tare  (de- 

Kroo*,  F.). 

Time 
exposed. 

ToUl. 

SaccesaiTe 
differonce. 

33.5 

33.5 

3.\5 

33.5 

33.5 

33.5 

49 

83.5 

55.5 

182.5 
45 

183 
60.5 
83.5 
33.5 
88.5 

Hourt. 

7 

23 
31 
60 
83 

6 

7" 

16 

46| 

IneJuM. 

20.0015 

20. 0010 

20.0011 

20.0015 

20.0014 

20. 0018 

20.0009 

20.0017 

20.0029 

20. 0163 

20.0043 

20.0166 

20.0050 

20.0016 

20.0044 

20.0049 

Inch. 
.0008 
.0005 
.0001 
.0004 
.0001 
.0004 
.0009 
.0008 
.0012 
.0134 
.0120 
.0128 
.0107 
.0013 
.0002 
.0005 

After  MMikingin  bath  S  days  21  hours. 
After  soaking  in  bath  10  daja. 

Na  6011. 

QUINGT  Gbanitb, 

Dimensions,  24"  x  6"  x  4". 

Original  ganged  length  in  air,  lO'^OOol. 

Temperature  of  room,  72°  P, 


Bath. 

Ganged  length. 

Remarks. 

Tempera- 
ture (de- 
grees, F.). 

Time 
exposed. 

Total. 

SnocessiTe 
differenoe. 

53 

199 

179 
33.5 
33.5 
83.5 

Sourt, 

Jneha. 
19.9952 
20.0079 
20.0062 
19.9958 
19.9967 
19.9867 

Inth. 
.0001 
.0127 
.0017 
.0109 
.0004 

0. 

After  Bosking  in  bath  10  days. 

H 

6 
24 
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No.  6012. 

Cape  Ann  Gbanitb. 


1105 


Dimensions,  24''  x  6''.03  x  4".01. 
Original  gauged  length  in  air,  19''.9303. 
Temperatare  of  room,  58^  F. 


Bath. 

Oaoffed  leni^h. 

Bemarks. 

Tempera- 
tore  (de- 
.gree«,F.). 

Time 
exposed. 

ToUl. 

SncceMive 
difforence. 

66 
179 
18  L 

33.5 

Hourt. 

Inehet. 
19.9316 
19. 9395 
19. 9401 
10.9310 

Inch. 
.0012 
.0080 
.0006 
.0091 

After  aoakioK  in  bath  11  days. 

So.  6013. 

Bed  Bbigk  So.  1. 

Dimensions,  7".84  x  3''.63  x  2'M8. 
Weight,  4  poands  11  ^  ounces. 
Original  gauged  length  in  air,*  6''.0862. 
Temperature  of  room,  76^  F. 


Bath. 

Oaaged  length. 

Bemarka. 

Tempera- 
ture (de- 
gree*. F.) 

Time 
expos^. 

Total. 

Saocessire 
difference. 

52 
184 

34 

Howe. 
186 

Inchee. 
6.0850 
6.0874 

6.0842 

Inch. 
.0002 
.0024 

.0032 

Remored  from  hot  bath.    Weight,  4  pounds 
IS  ounces. 

No.  6014. 

Bed  Bbiok  I^o.  2. 

Dimensions,  7''.86  x  3''.61  x  2".23. 
Weight,  4  pounds  12^  ounces. 
Original  gauged  length  in  air,  6''.0109. 
Temperature  of  room,  76^  F. 


Bath. 

Ganged  length. 

Bemarka. 

Tempera- 
tore  (de- 
grees, F.) 

Time 
exposed. 

Total. 

Successive 
difference. 

62 
184 

84 

Hourt. 

11 

186 

Inches. 
6. 0107 
6.0120 

6.0106 

Inch. 
.0002 
.0022 

.0023 

Removed  from  hot  bath.    Weight,  5  pounds 
li  ounces. 

H.  Ex.  165 70 
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No.  5015. 

Bed  Brick  No.  S. 


Dimensions,  V'.IO  x  3".58  x  2".21. 
Weight,  4  poauds  10^  oances. 
Original  gauged  len^h  in  air,  5".9396. 
Temperature  of  room,  75°  F. 


BaUl 

Ganged  length. 

i 

Tempera- 
tare  (de- 
green,  F.). 

Time 
exposed. 

Total. 

Sacceasive 
differeDce. 

Remarks. 

62 

184 

34 

Hours. 
42i 

4 

186 

Inches. 
5.9391 
5.9417 

5.9394 

Inch. 
.0005 
.0026 

.0023 

Removed  from  bot  bath.    Weight,  4  poauds 

14^  OQDCeA. 

No.  6016. 

Red  Brick  No.  4. 

Dimensions,  7''.78  x  3''^  X  2".22. 
Weight.  4  pounds  12J  ounces. 
Original  gauged  length  in  air,  6".0204. 
Temperature  of  room,  75°  F. 


Bath. 

Gauged  length. 

Remarks. 

1 

Tempera- 
ture (de- 
greee,  F.). 

Time 
exposed. 

Total. 

Sncoessive 
difference. 

52 

184 

84 

Hours. 

4 

186 

Inches. 

6.0200 
6.0224 

6.0195 

Inch. 
.0004 

.0024 

.0029 

1 

Removed  fVom  hot  bath.    Weight,  5  pooiidB  I 
i  oauce. 

No.  5017! 

Fire  Brick  No.  1. 

Dimensions,  9''.21  x  4''.52  x  2''.58. 
Weight,  0  pounds  15^  ounces. 
Original  ganged  length  in  air,  r/'.9968. 
Teuji)eiature  of  room,  75<^  F. 


Bath. 

Ganged  length. 

Remarks. 

Tempera- 

tuif  (de- 

vrei'B,  F.). 

Tim© 
exposed. 

Total. 

Snccessive 
difference. 

52 
181 

84 

Ilours. 
42i 
.4 

186 

InehsM. 
5.9967 
5.9994 

5.9908 

Inch. 

.OlWl 
.Ou24 

.0026 

I.'onioved  from  hot  batli. 
\V\iuht,  7  ptiuiiiis  U|  oaoooA. 
Placed  in  ooid  batli. 

STONES   AND   BUILDING   MATERIAL. 


No.  6018. 

FiKE  Briok  No.  2. 
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Dimensions,  9"M  x  4".56  x  2".53. 
Weight,  6  poands  13^  oauoes. 
Original  gauged  length  ip  air,  5'^9988. 
Temperature  of  room,  75^  F. 


Bftth. 

Gauged  length. 

Remarks. 

Tempera* 

tare  (de- 

Kree»,F.). 

Time 
exposed. 

ToUl. 

Saocessive 
difference. 

62 

184 

84 

JSourt. 
186 

Inehei. 
S.8984 
6.0010 

5.9988 

Inch. 

.0004 
.0026 

.0022 

Bemoved  from  hot  bath. 
Weight,  7  pounds  18^  ounces. 
Placed  in  cold  bath. 

No.  5019. 


Hollow  Fire  proof  Building  Block,  from  St.  Paul,  Minn. 

Weight,  10  poands  12^  ounces. 

Dimensions,  12''  x  6''  x  4". 

Hollow  core.  If''  x  3f". 

Original  gauged  length  in  air,  10".0036. 

Temperature  of  room,  75^  F. 


Bath. 

Gauged  length. 

Remarks. 

Tempera* 
tnre  (de- 
grees, F.). 

Time 
exposed. 

Total. 

Successive 
dlffbience. 

185 

60 
84 

Hvuri. 

H 

164 
68* 

IncK$t. 
10. 0076 

Inch. 
.0040 

Weight,  12  pounds  18  ounces. 

10.0082 

.0044 

No.  5020. 

Ashler  Brick,  marked  Ei,  from  Fiske,  Coleman  &  Co.,  Boston, 

Mass. 

Dimensions,  J 2"  x  3"  x  4". 
Weight,  8  pounds  13J  ounces. 
Original  gauged  length  in  air,  10".0218. 
Temperature  of  room,  75^  F. 


Bath. 

Gauged  length. 

Remarks. 

Tempera* 
tnre  (de- 
grees, F.). 

185 

69 

84 

Time 
exposed. 

Total. 

Successive 
difference. 

Hourt. 

164 
53* 

Inchet. 
10.0245 

Inch, 
.0027 

• 

AVeigbt,  9  pounds  94  ouncea 

10.0217 

.0028 
-• 

:^'   i. 
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STONES   AND   BUILDING  MATERIAL. 


TSo.  5001a. 
HoosiEB  Buff  Oolitic  (Indiana)  Limestone. 

COMPRESSION  TEST. 


1109 


z^'oo 


Sectional  area,  24.12  square  inches. 
Gaaged  length,  20^'. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sauare 
inon. 

Compree- 
eion. 

Set. 

PountU. 
2,412 
4.824 
9,848 
14,472 
19,208 
24.120 
83.788 
43,418 
53,084 
82,712 
72,880 
53,084 
24.120 
14,472 
14,472 
24,120 
63,004 
72,888 
82,006 
91,868 
00,100 

Pimndt. 

100 

200 

400 

800 

800 

1,000 

1.400 

1,800 

2,200 

2,600 

3,000 

2,200 

1,000 

80O 

800 

1.000 

2,200 

3.000 

3,400 

8,800 

4,100 

• 

0. 

.8003 
.0010 
.0023 
.0087 
.0060 
.0078 
.0106 
.0184 
.0184 
.0190 
.0168 
,      .0082 
.0058 
.0041 
.0070 
.0145 
.0198 
.0230 
.0278 

Inch, 
0. 

Initial  load. 
►  E =3,000,000. 

4 

^B -3,126.000. 
Ultimate  strength. 

0. 

.'ooi7  * 

Opened  oblique  longitudinal  fractures,  leaving  a  wedged-shaped  frag* 
ment  at  each  end  of  the  stone. 

Bapid  yielding  gave  warning  of  impending  fracture  one-half  minute 
preceding  final  rupture. 
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STONES   AND   BUILDING   MATERIAL. 


No.  S002a. 
Indiana  Limestone. 


GOMPBBSSION  TEST. 


Sectional  area,  24.48  sqnare  inches. 
Ganged  length,  20". 


Applied  loads. 

In  fcaaged  length. 

Total. 

Per  Moare 
incn. 

Poundi. 

100 

200 

400 

000 

800 

1.000 

1,400 

1.800 

2.200 

2,600 

3.000 

3.400 

3.800 

4.200 

4.600 

5,000 

Compres* 
sion. 

Set. 

RemarkB. 

Pound*. 

2,448 

4.896 

9.792 

14,088 

10.584 

24. 480 

34.272 

44.064 

53,656 

63,648 

73,440 

83,232 

9.1.024 

102,816 

112,608 

122.400 

Inch. 

0. 

.0008 
.0018 
.0038 
.0031 
.0040 
.0055 
.0009 
.0082 
.0006 
.0110 
.0123 
.0142 
.0158 
.0178 
.0190 

Inch. 
0. 

Initial  loud. 

.0002 

>E  — 5.SSS,200. 

. 

—.0001 

4 

Ultimate  stmigtli. 

Snstained  maximnm  load  i  minute,  then  failed,  separating  into  wedge- 
shaped  fragments. 
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No.  5003O. 

Vermont  Mabblb. 

compression  test. 
Lenerth,  23''.94. 

Seclioaal  area,  5'^99  x  3''.98=st 23.84  square  inches. 
Ganged  length,  2(K'. 


Applied  loads. 


Total. 


Poundt, 

2.a8» 

4.768 

8.536 

14,304 

19,072 

23,840 

38,376 

42,912 

52.448 

61,9^4 

71,520 

81.056 

90,  r>92 

100,128 

109,664 

119.200 

128,736 

l:f8,272 

147,808 

157,344 

166,880 

110,200 

71,520 

28,840 

23,840 

71,520 

119,200 

166,880 

176,416 

185.952 

195.488 

205,024 

214,560 

166,880 

119,200 

71,620 

23,840 

23^840 

71,520 

119,200 

166,880 

119,200 

71.520 

28,840 


Per  saaare 
incn. 


Poundt. 
100 
200 
400 
600 
800 
1,000 
1.400 
1,800 
2,200 
2,600 
3,  Oi'O 
3,400 
3.800 
4,200 
4.60<l 
5.000 
5,400 
^800 
6,200 
6.64)0 
7.000 
5.000 
3,  COO 
1,0<)0 
l.OOO 
3.000 
5,000 
7,000 
7.400 
7.800 
8,200 
8,600 
9,000 
7,000 
5,000 
3,000 
1,000 
1,000 
3,000 
5,000 
7.000 
5.000 
3,000 
1,000 


Ih  guaged  leof^tb. 


.0130 


Compres- 
Blon. 

Set. 

Inch, 
0. 
.0005 

Jneh. 
0. 

.0016 

.0030 

.0045 
.0057 
.0078 

'ooii " 

.0095 

.0109 

.0122 

.0135 
.0146 
.0157 

.0028 

.0167 

.0180 
.0190 
.0201 
.0211 

.0040 

.0*222 
.  02.15 

.  0-'47 

.0208 

.0163 

.0106 
.0087 

.0049 

.0150 

.0200 
.0219 
.0260 

.0274 

.0288 

*"*•'***"*"* 

.0305 

.0828 

.0285 

.0243 

.0196 

.0132 
.0110 

'  .6668  ' 

.0176 

.0228 

.0276 

.0236 

.0190 

Remarks. 


Initial  load. 


E=6,557,0OO. 


E=9,302,000. 


►  E=8,333,000. 


.0070 


.E— 7,018,000. 


Teat  diacontinned. 


r> 
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STONES   AND   BUILDING   MATERIAL. 


No.  50036. 
Vermont  Mabblb. 


TBANSYERSE  TEST. 


1 


Applied  loadii. 

ToUL 

Mazimuin 
flb«r»tres9. 

• 

Deflections 

Poundt. 

500 
1,000 
1,500 
2.000 
2,500 
8,000 
3,500 
4,000 
4.500 
5,000 

« 

Inch. 
0. 

.0007 

.0017 

.0020 

.0040 

.0050 

.0060 

.0070 

, 

.0083 

098 

.0006 

SiiooeMire 
deflections. 

Deflection 
sets. 

1 

Itemarks. 

!       Inch, 
0. 

.0007 
.0010 
.0012 
.0011 
.0010 
.0010 
.0010 
.0013 
.0013 

Inch, 
0. 

Initiml  Imul. 

.0010 



.0035 

Ultimate  strengtli. 

Five  thoasand  pounds  total  load  was  applied  and  released.    Tbe 
second  application  of  this  load  oaosed  rapture  of  the  stone. 


/% 
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No.  6004a. 
Lee  Mabble. 


COMPRESSION  TEST. 

Length,  23''.97. 

Sectional  area,  6''x3'^97=:23.82  square  inches. 

Gauged  length,  20'^ 


Applied  loads. 


Total. 


Ptmndt, 

2.882 

4.764 

9,528 

14,292 

19.  OM 

23,820 

28.584 

83,848 

38.112 

42,876 

47.640 

87.168 

66,696 

76.224 

85.752 

85,280 

104,808 

114.336 

123,864 

133,392 

143,920 

95,280 

47,640 

23,820 

23,820 

47,040 

95,280 

142, 920 

152,448 

161, 976 

171,504 

181. 032 

190.560 

200,088 

209, 616 

219,144 

228,672 

238,200 

190.060 

142,920 

95,280 

47,640 

23,820 

28,820 

47,640 

96,280 

142,920 

190.560 

288,200 

190,660 

U2.920 

96.280 

47,640 

23,820 

142,920 

114,860 

114,886 

142.920 

190,600 

238,200 

247,728 

257,256 

266.784 

276^812 

28^840 


Per  Moare 
incn. 


Poundt. 
100 
200 
400 
600 
800 
1.000 
1.200 
1,400 
1,600 
1,800 
2,000 
2,400 
2,800 
3,200 
3,600 
4,000 
4,400 
4,800 
5,200 
5,600 
6.000 
4,000 
2,000 
1.000 
1,000 
2,000 
4,000 
6.000 
6,400 
6,800 
7,200 
7,600 
8.000 
8.400 
8.800 
0,200 
9.600 
10,000 
8.000 
6,000 
4.000 
2.000 
1,000 
1.000 
2.000 
4,000 
6,000 

8;  000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

6,000 

4,798 

4,800 

6,000 

8,000 

10,000 

10.400 

10.800 

11,200 

11,600 

12,000 


In  ganged  leoKtli* 


Ck>mpTea- 
sion. 


Inch. 

0. 

.0006 
.0019 
.0030 
.0041 
.0051 
.0050 
.0067 
.0074 
.0080 
.0085 
.0004 
.0103 
.0112 
.0119 
.0126 
.0132 
.0140 
.0146 
.0153 
.0161 
.0120 
.0090 
.0063 
.0050 
.0080 
.0124 
.0159 
.0164 
.0173 
.0179 
.0185 
.0192 
.0197 
.0202 
.0207 
.0216 
.0224 
.0194 
.0161 
.0127 
.0087 
.0058 
.0046 
.0076 
.0119 
.0155 
.0189 
.0221 
.0191 
.0150 
.0125 
.0085 
.0058 
.0154 


.0134 
.0152 
.0186 
.0219 
.0225 
.0231 
.0238 
.0245 
.0252 


Set 


Jndi, 
0. 


.0011 


.0015 


.0017 


.0018 


.0014 


.0012 


.0013 


.0009 


Remarks. 


Initial  load. 


vE  =  6,667.000. 


^E  =  10,256,000. 


^E  =  11,765.000. 


»£  =  11.429,000. 


sE  =  11.765,000. 


E=12,908,000. 


Load  left  on  stone  OTor  night. 
Load  on  stone  in  the  morning  after  15  hours' 
rest. 
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8TONE8   AND   BUILDING  MATERIAL. 

No.  5004a— Gontinaed. 


Appltod  loads. 


TotaL 


P&unds. 

»5.8W 

804.896 

814. 424 

828,968 

883.480 

838.200 

142.990 

47.640 

28,820 

28,820 

47,640 

142,020 

988.200 

142,920 

288,200 

333. 4«0 

843,008 

862,686 

363,064 

871,502 

881,120 

333,480 

238,260 

142,020 

47.640 

23,820 

28.820 

47.640 

142.020 

23,820 

388,480 


Per  Muare 
teon. 


PvtmdB. 

12.400 

12,806 

18,200 

18,000 

14,003 

10,000 

6.000 

2,000 

1.006 

1,000 

9,000 

6,000 

10,000 

6,000 

10.000 

14,000 

14.400 

14,800 

15.900 

16,600 

16,000 

14,000 

10,000 

6.000 

9,000 

1,000 

1,000 

2,000 

6,606 

1,000 

14,000 


In  gaag«d  leDfih. 


ComprM- 


Inch. 
.0956 
.0264 
.0272 
.0370 
.0285 
.0297 
.0188 
.0085 
.0057 
.OOU 
.6074 
.0155 
.0298 
.0160 
.0224 
.0286 
.0292 
.0300 
.0308 
.0316 
.0324 
.0204 
.0234 
.0160 
.0089 
.0061 
.0049 
.0070 
.0161 


Set. 


Remftrks. 


Inch. 


.0011 


E=  12,600,000. 


I 


£  =  11,765,000. 


.0015 


.0016 


Test  diMontiiiaed. 
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Lee  Mabble. 


TBANSVEBSB  TEST. 


I 


23!b7 


! 


^ 

\ 

t 

i«." 

> 

' 

Applied  loads. 

Deflections. 

SncceaslYe 
deflections. 

Dofleetion 
seta. 

Inch. 
0. 

Remarks. 

Total. 

Maximam 
fiber  atreas. 

Pounds, 
600 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
6,500 
6,000 
6,600 
7,000 
7,500 
7,040 

Inch, 

0. 

.0006 
.0015 
.0022 
.0032 
.0037 
.0046 
.0058 
.0059 
.0067 
.0076 
.0082 
.0090 
.0097 
.0107 

Inch, 

0. 

.0006 
.0009 
.0007 
.0010 
.0005 
.0009 
.0007 
.0006 
.0008 
.0009 
.0006 
.0008 
.0007 
.0010 

Initial  load. 
Ultimate  strenn^. 

.0010 

.0019 

.0081 

1,581 

k-  l\ ' 
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STONES   AND   BUILDINQ   MATERIAL. 


No.  5005a. 
Potomac  Red  Sandstone. 


OOMPBESSION  TEST. 


i  » 


i  « 


Ml 


\ ' 


i 


t  ! 


f:  V 


►  f 


1 1 


»«- 


»i^ 


.r^\U 


I 


^t; 


:t ;  I 


!  » 


\v  '.I 


;l 


'J 


; »' 


.1 :  .4  ■ 


t  K 


y 


Length,  24''.01. 

Sectional  area,  ^^^Ol  x  4'^02  =  24.16  square  incbes. 

Gauged  length,  20''. 


Applied  loada. 


Total 


Pounds. 

2,416 

4,832 

9,664 

14,4d6 

19.328 

24,160 

83,824 

43,488 

53,152 

62,816 

72.480 

82, 144 

91,808 

101,472 

111,136 

120.800 

130,464 

140, 128 

149, 792 

159,456 

169. 120 

120,800 

72,480 

24,160 

24,160 

72.480 

120,800 

169, 120 

178. 784 

188.448 

198,112 

207.  776 

217, 440 

160,120 

120,800 

72.480 

24,100 

24.160 

72.480 

120,800 

169,120 

217, 440 

227,104 

236,768 

246, 433 

266,096 

266,760 

217,440 

160, 120 

120,800 

72,480 

24,160 

24,160 

72,480 

120,800 

169.120 

217,^40 

206.760 

217,440 

169,120 

150,000 

149, 792 
120.800 


Per  square 
inch. 


PoftndM. 
100 
200 
400 
600 
800 
1,000 
1,400 
1,800 
2,200 
2,600 
3,000 
3,400 
3,800 
4,200 
4,600 
5,1X)0 
5.400 
5,800 
6.200 
6,600 
7,000 
5,000 
3,000 
1,000 
1,000 
3.000 
6,000 
7,000 
7,400 
7,800 
8,200 
8,600 
9,000 
7,000 
5,000 
8,000 
1.000 
1,000 
3,000 
6,000 
7,000 
9,000 
9,400 
9,800 
10,200 
10,600 
11,000 
9,000 
7,000 
6,000 
8,000 
1.000 
1,000 
3,000 
5,000 
7,000 
9,000 
11.000 
9,000 
7,000 
6,210 

6,200 
5.000 


In  gaagvd  leogth. 


Comprea- 
aiOD. 


Inch. 
0. 

.0005 
.0015 
.0030 
.0045 
.0060 
.0090 
.0115 
.0138 
.0160 
.0182 
.0302 
.0220 
.0240 
.0258 
.0277 
.0295 
.0312 
.0330 
.0346 
.0365 
.0295 
.0217 

.one 

.0095 
.0197 
.0283 
.0364 
.0380 
.0396 
.0412 
.0430 

•  Vvvo 

.0380 
.0308 
.0227 
.0125 
.0099 
.0202 
.0289 
.0370 
.0449 
.0465 
.0482 
.0490 
.0515 
.0531 
.0467 
.0396 
.03  24 
.02<H» 
.0143 
.0105 
.0210 
.0297 
.0368 
.0457 
.0535 
.0472 
.0402 


.0360 
.0325 


Set. 


Inch. 
0. 


'••••• *••••• 


.0010 


.0029 


.0039 


.0047 


.0063 


0060 


Bemarka. 


Initial  load. 


! 


E  =  3,883,000. 


E=  4.706.000. 


E  =  5.000,000. 


>E  =  6,106,000. 


E  =  5,263,000. 


i^E  =5.000,000. 
Load  left  on  stone  Saturday  night 
Load  fonnd  on  stone  Monday  morning  after  40 
bonrs*  rest. 
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Ko.  5005o — Goutinaed. 


Applied  loads. 


Pounds, 

72,480 

24.160 

205.760 

275, 434 

285.088 

294,752 

304.416 

314.080 

205,760 

217. 440 

169.120 

120.800 

72.480 

24,160 

24,160 

72,480 

120,800 

109.120 

217.440 

285.760 

314. 080 

965.760 

217,440 

iaO.120 

120,800 

72.480 

24,160 

24,160 

72,480 

126,800 

160.120 

120.800 

72,480 

24,160 

24.160 

72,480 

120.800 

160,120 

217, 440 

266^760 

217.440 

160,120 

217,440 

265,760 

217.440 

160,120 

217,440 

265^760 

217,440 

160,120 

120,800 

72,480 

24,160 


Pirt  sqaare 
inco. 


In  gaaged  leagtli. 


Compres- 
aion. ' 


Poundi. 

3,000 

1.000 

11.  100 

11.400 

11,800 

12,200 

12,600 

13;  000 

11, 000 

0,000 

7.000 

5.000 

3.000 

1,000 

1,000 

3,000 

5.000 

7,000 

9.000 

11.000 

13,000 

11,000 

9.000 

7,000 

^000 

8,000 

1.000 

1,000 

3,000 

5.000 

7,000 

5,000 

8,000 

1.000 

1,000 

3.000 

5,000 

7,000 

9.000 

11,000 

9.000 

7,000 

9,000 

11,000 

9.000 

7,000 

9,000 

11,000 

9,000 

7,000 

5.000 

3,000 

1,000 


Inch. 
.0241 
.0136 
.0536 
.0550 
.0566 
.0582 
.0600 
.0619 
.0556 
.0489 
.0415 
.0337 
.0249 
.0142 
.0114 
.0219 
.0307 
.0389 
.0468 
.0515 
.0623 
.0560 
.0492 
.0419 
.0340 
.0252 
.0143 
.0117 
.0232 
.0312 
.0392 
.0322 
.0243 

'.0141 
.0118 
.0223 
.0:111 
.0394 
.0472 
.0550 
.0485 
.  0il3 
.0482 
.0549 
.0485 
.0415 
.0482 
.0550 
.0485 
.0415 
.  0H40 
.0353 
.0146 


SeL 


Inch. 


.0063 


.0068 


.0070 


.0070 


.0071 


Remarks. 


Test  discoutinaed. 


V 
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STONES   AND   BUILDING   MATERUL. 


No.  5005b. 

Potomac  Bed  Sandstone. 


TRANSVERSE  TEST. 


I '"' 


it 


?  H     » 


«       ;! 


Applied  loads. 

Defleotioos. 

SaooeMire 
deflections. 

DefleoUon 
sets. 

Remarks. 

Total. 

Maximum 
fiber  streM. 

500 

Inch. 

a 

.0005 
.OOU 
.0018 
.0026 
.0034 
.0042 
.0050 
.0058 
.0067 
.0076 
.0084 
.0001 
.0100 
.0107 
.0117 
.0126 
.0188 
.0141 
.0160 
.0)50 
.0167 
.0177 

IfieA. 

0. 

.0005 
.0006 
.0007 
.0008 
.0008 
.0008 
.0008 
.0008 
.0009 
.0009 
.0008 
.0007 
.0000 
.0007 
.0010 
.0009 
.0007 
.0008 
.0009 
.0009 
.0008 
.0010 

Jneh. 
0. 

Initial  load. 

1,000 
1,500 
2.000 

2,500 
3,000 
S.500 

.0007 

4,000 

4.500 

5,000 

.0021 

6,500 
6,000 

6.500 
7.000 

7.500 
8,  COO 
8.500 
0,000 
B.500 
10,000 
10,500 

Ultimate  stnagth. 

.0046 

11,000 

11,600 

U,820 

2,820 

i 

\ 


is 

it     *    .: 


1   ' 

'! 

M 

\  ' 

'i' 

i! 

* 

i  «  ■ 

'1 

I      r, 

f 

I'.- 

\ 

8TONE8   AND   BUILDING  MATERIAL. 


No.  5006a. 
Portland  Bed  Sandstonsu 


COMPRESSION  test. 


1119 


Sectional  area,  23.70  square  inches. 
Ganged  length,  20''. 


. »                   ■ ■ 

Applied  load*.        |      In  ganged  length. 

Remarks. 

Total. 

Persauare:  Compree- 
incn.             sion. 

Set 

P<mnds, 

2,870 

4.740 

9,480 

14,220 

18.960 

23,700 

33,180 

42.660 

82.140 

61,620 

71,100 

80,580 

90.060 

99,540 

109.020 

118,800 

127,980 

137,460 

346,300 

PouwU. 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,200 

2,600 

3,000 

3,400 

3,800 

4,260 

4,600 

5.000 

5.400 

6.800 

6,178 

Inch. 

0. 
.0012 
.0018 
.0080 
.0107 
.0183 
.0177 
.0220 
.0257 
.0298 
.0335 
.0374 
.0411 
.0445 
.0482 
.0520 
.0566 
.0606 

Inch. 

a 

Initial  load. 

I  £=2.740,000. 
E=2.703,000. 
Ultimate  strength. 

.0052 

.0108 

.0145 

Oblique  longitudinal  fractures  separating  stone  into  wedge  shaped 
fragments. 
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STONES   AND    BUILDING    MATERIAL. 


No.  6007a. 
Ohio  Sandstone. 


GOMPBESSION  TEST. 


Sectional  area,  23.74  square  inches. 
Gauged  length,  20". 


Applied  loftds. 


Id  gaueed  length. 


Total. 


Poundt. 

2,374 

4,748 

».4M 

14,244 

18,902 

23.740 

28.488 

33,236 

37,084 

42.732 

47.480 

42.732 

37.084 

38.236 

28,488 

23.740 

18,002 

14,244 

0,400 

4,748 

4,748 

0.406 

14.244 

18.002 

23.740 

28.488 

33. 236 

37.984 

42.782 

47, 480 

20.000 

23.740 

47,480 

52.228 

56.076 

61. 724 

66,472 

71,220 

71.220 

75.068 

80,  716 

85,464 

00.212 

04.060 

71,220 

47.  480 

23.740 

23,  740 

47, 480 


PerMoarej  Compres- 
iDCD.       I       Rion. 

Inch. 

0. 

.0016 
.0053 
.C007 
.0137 
.0174 
.0205 
.0231 
.0258 
.0280 
.0303 
.0288 
.0273 
.0255 
.0238 
.6216 
.0104 
.0167 
.0134 
.0000 
.0075 
.0110 
.0143 
.0172 
.0107 
.0220 
.0241 
.0262 
.0282 
.U301 


Pounda. 

100 

200 

400 

600 

800 

1,000 

1,200 

1.400 

1,600 

1,800 

2,000 

1,800 

1.600 

1,400 

1,200 

1,000 

800 

600 

400 

200 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

840 

1,000 

2.000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,000 

3,200 

3,400 

3,600 

3,800 

4.000 

8.000 

2,000 

1.000 

1.000 

2.000 


.0205 
.0208 
.0318 
.0342 
.0360 
.0384 
.0403 
.0407 
.0425 
.0442 
.0462 
.0482 
.0503 
.0435 
.0354 
.0252 
.0222 
.0327 


Set. 


Inch, 
0. 


.0024 
.0035 


.0046 
'.'6662* 


.0038 


.0060 


.0068 


.0073 


.0070 


Remarks. 


Initial  load. 


>>E= 1,887,000. 


^E=2,3S3,000. 


Heated  under  thia  load  15  hoars. 


^E  =  2,128,000. 


STONES   AND   BUILDING   MATERIAL. 

No.  5007a — Coutiuaed. 
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Applted  loads. 

Id  gftoged  leogtb. 

Remarks. 

TotaL 

Per  sotUire 
inco. 

Compros- 
Biou. 

S€t. 

Pounds, 

71.220 

94,960 

09.708 

104,456 

1U9.204 

113, 962 

118,700 

4M,960 

71,220 

47,480 

23,740 

23,746 

47,480 

71.220 

94.000 

118,700 

123,448 

128.196 

132,944 

137,692 

138,500 

Pcvnds. 

3,000 
4,000 
4,200 
4,400 
4,600 
4.800 
6,000 
4.000 
8,000 
2,000 
1.000 
1.000 
2,000 
3,000 
4.000 
6.000 
6,290 
5.400 
5,600 
5,800 
6,834 

Inch. 
.0418 

Inch, 

8  =  1,980,000. 

• 

• 

mtimftte  strength. 

.0600 
.0527 
.0548 
.0568 
.0580 
.0614 
.0548 
.0470 
.0382 
.0270 
.0233 
.0345 
.0440 
.0530 
.0022 
.0649 
.0673 
.  0708 
.0748 

.0089 

H.  Ex,  166 n 
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8T0KKS   AND   BUILDING   MATEBIAU 


No.  5008a. 
MoNsoN  (Me.)  Slate, 

COMPEBSSION  TB«T. 

Lines  showing  direction 

of  cleavcLge  -plcotes 

of  ihe  stitns. 


Sectional  area,  25.13  square  inch. 
Gauged  leugth,  20". 


Applied  loads. 

Id  i^AQged  length. 

Bemarks. 

Total. 

Per  square 
inco. 

■ 

Conipres- 
sion. 

Set 

Poxindt. 

2.613 

6,026 

10, 052 

15. 078 

20. 104 

J5. 130 

50,200 

75,390 

200,620 

125, 650 

150.700 

175,  830 

200.060 

208,  000 

Pounds. 

1(»0 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

8,313 

Inch. 

0. 

.0001 
.0003 
.0006 
.0009 
.0011 
.0018 
.0026 
.0037 
.0050 
.0067 
.0086 
.0109 

Inch. 
0. 

Initial  load. 

^E      12.5(K),000. 

^Snapping  aoojids. 

SLonpltudiDal  cracks  opened.              • 

£  =  8,696,000. 

nitimato  BtreugUi. 

.0002 

............ 

""6. 

.0001 
.0001 

Failed  by  openiug  lougitudiual  seams  following  cleavage  planes  of 
the  stone. 
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No.  6009a. 

NOBTH  ElYEB  BlUESTONE. 
COMPRESSION   TEST. 

Length,  23^.98. 

Sectional  area,  6"  x  4"  =  24"  square  inches. 

Gauged  length,  20''. 


Applied  loads. 


In  gauged  length. 


Poundt. 

2,400 

4,800 

9,600 

14,400 

19,200 

24,000 

33.600 

43,200 

52,800 

62,400 

72,000 

81,600 

91,200 

100,800 

110, 400 

120,000 

129.600 

130,200 

148,800 

158,400 

168,000 

177, 600 

187. 200 

196,800 

206,400 

210,  OOO 

225.600 

235, 200 

244,800 

254,400 

264,000 

216,  000 

168.  000* 

120, 000 

72.000 

24,000 

24,000 

72,000 

120,000 

168,000 

216, 000 

261,000 

^6,000 

168,000 

216, 000 

264,000 

273.600 

183.200 

282,800 

302.400 

312,000 

821,600 

331,200 

840.860 

350,400 

360,000 

312. 000 

264,000 

216,000 

168,000 

120,000 

72,000 

24,  ceo 


Per  fiqnare     Comprcs- 
incii.       j       sion. 


Founds. 

100 

2C0 

400 

600 

800 

1,000 

1,400 

1.800 

2,200 

2,000 

3,000 

3,400 

3,800 

4,200 

4,600 

5,000 

5,400 

5,800 

6,200 

6,600 

7.000 

7.400 

7,800 

8,200 

8.600 

9,000 

9.400 

9.800 

10.200 

10,600 

11,000 

9,000 

7.000 

5.000 

3,000 

1,000 

1,000 

3,000 

5,000 

7,000 

9,000 

11,000 

9,000 

7,000 

9,000 

11,000 

11,400 

11,800 

12,200 

12,600 

13.000 

13,400 

13,800 

14,200 

14.600 

15,000 

13.000 

11,000 

9.000 

7,000 

5,000 

3,000 

1,000 


Inch, 
0. 
.0001 

.ouoo 

.  0012 
.0020 
.0027 
.0045 
.0065 
.  0^85 
.0108 
.0129 
.0150 
.0170 
.0190 
.0210 
.0230 
.0249 
.  0265 
.0281 
.0300 
.  0315 
.  0332 
.0347 
.0360 
.0375 
.0389 
.0403 
.0415 
.0428 
.0139 
.0450 
.0407 
.0357 
.0297 
.0210 
.0110 
.0084 
.0170 
.0260 
.  0335 
.0398 
.0453 
.0410 
.0359 
.0406 
.0455 
.0467 
.0478 
.0488 
.0409 
.0510 
.0523 
.0535 
.0544 
.0555 
.0565 
.0524 
.0480 
.0433 
.0380 
.0318 
.  023.> 
.  0122 


0050 


0056 


,0057 


0(>59 


Kemarks. 


Initial  load. 
^K  =  7,500,000. 


I 


vE^- 4,651,000. 


.0019    ' 


f 


v.E  =  4.4U,00a. 


.0030      J 


j  J  K==3,405,000. 

'.'owi'ij 


E  =  6,153,000t 


E  =  7,273,000. 


^^E==7,017,000. 


'I  I 


10      I 


^  K  --  .^696,000. 


OOOl 


n 


I'ntiiir 


hi 


m! 


I  Mi  i 
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5  I  I  t 


t: 


;! 


f  » 
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STONES   AND   BUILDING   MATERIAL. 

1^0.  5009a — Gontinned. 


Applied  loads. 


In  gauged  length. 


Total 


PotiiuU. 

2«,000 

72,000 

120,000 

168.000 

216.  000 

860,000 

264,000 

240,000 

216,000 

168,000 

120,  OOO 

72,000 

24, 000 

24,000 

72,000 

120,000 

168,000 

216,  000 

264,000 

273,600 

a60,000 

369.600 

379,  200 

888,800 

898. 400 

4U8,  000 

360.000 

312,  000 

264,000 

216. 000 

168,  000 

120, 000 

72,000 

24,000 

24,000 

72.000 

120,  000 

168,000 

216, 000 

264,000 

312, 000 

360.000 

408, 000 

417,600 

427, 200 

'  436,  800 

446, 400 

456.000 

408,  000 

360,000 

312,  000 

264,000 

216,  000 

168,  000 

120.  000 

72,  000 

24,000 

24,000 

72,000 

120,  000 

168, 000 

216,000 

264.000 

812,  000 

360,000 

408,000 

456»000 


Per  so  oaro ! 
incii. 


Pounds. 
1,000 
8,000 
5,000 
7,000 
9,000 
15,000 
11,000 


Comprea- 
sion. 


Inch. 
.0092 

.0180 
.0270 
.0345 
.0410 
.0567 
.0480 


9.000 

.0436 

7,000 

.0385 

5,000 

.  0322 

3,000 

.0241 

1.000 

.0129 

1,000 

.0098 

3,000 

.0185 

5,000 

.0274 

7,000 

.0350 

9,000 

.0412 

11,000 

.0467 

13,000 

.0517 

16.000 

.0565 

16,400 

.0575 

16,800 

.0584 

16,200 

.0593 

16,600 

.0603 

17,000 

.0614 

15, 000 

.0572 

13,000 

.0530 

11,000 

.0185 

9,000 

.0438 

7,000 

.0385 

5,000 

.0321 

3,000 

.0238 

1,000 

.0125 

1,000 

.0093 

3,000 

.0184 

5,  000 

.0275 

7,000 

.0350 

9,000 

.0415 

11,000 

.0409 

13,000 

.0519 

15.000 

.0568 

17,  000 

.0617 

17,  400 

.0630 

17,800 

.0640 

18,200 

.  0048 

18,600 

.  0657 

19, 000 

.06(Ut 

17,000 

.0628 

15,000 

.  0585 

13.000 

.0541 

11,000 

.0495 

9,000 

.0447 

7,000 

.0392 

5,000 

.  0329 

3,  000 

.0243 

1. 000 

.0129 

1,000 

.0009 

3,  000 

.0187 

6,000 

.0279 

7.  000 

.  0355 

9,000 

.0420 

11,000 

.0476 

13,  000 

.  0523 

15,  000 

.  0.'i73 

17,000 

.  0«20 

19,  000 

.0t>67 

Set. 


Inch, 


.0070 


Rested  andor  this  load  orer  nifht — 15 
Load  on  stone  in  the  morning. 


S  £=8, 163,0001 


.0068 


yE:^8.163.000L 


.0071 


.0069    I  Tetit  discoutinued. 


i 
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No.  5009ft. 

NOBTH  BlVER  BLUESTONB. 


TBANSYEBSE   TEST. 


Flanes  of  stratificatioTv 

jtardUel  to  direction. 

of  applied ^atressts. 


Applied  loads. 

Deflections. 

Saooeesive 
deflections. 

Defleotion 
sets. 

Remarks. 

Totol. 

Maximnm 

fiber 
^trew. 

Potm(2«. 

500 

1,000 

1,500 

2,000 

2.600 

8,000 

3,500 

4,000 

4.600 

6.U00 

6,500 

6,000 

0,500 

7.000 

7,500 

8»000. 

8,500 

.9,000 

9,600 

10,000 

10,600 

11,000 

11,500 

12,000 

12.600 

18,000 

18,600 

14,099 

14,600 

16^000 

16,600 

16^000 

16.600 

1^009 

17,600 

18^009 

19,000 

19,609 

89,099 

89,699 

81,099 

21,609 

82^999 

82;  490 

Pcund*, 

0. 

.0006 
.0010 
.0015 
.0018 
.0022 
.0026 
.0030 
.0034 
.0037 
.0041 
.0014 
.0048 
.0051 
.0065 
.0060 
.0068 
.0066 
.0070 
.0073 
.0077 
.0081 
.0065 
.0088 
.9092 
.9096 
.0099 
.0108 
.0107 
.0112 
.0117 
.0120 
.0126 
.0129 
.0133 
.0186 
.0143 
.0147 
.0161 
.0168 
.0168 
.9167 
.0171 

Inch, 

0. 

.0005 
.0005 
.0005 
.0003 
.0004 
.0004 
.0004 
.0004 
.0003 
.0004 
.0003 
.0004 
.0003 
.0004 
.0005 
.0003 
.0008 
.0004 
.0003 
.0004 
.0004 
.0004 
.0003 
.0004 
.0004 
.0003 
.0004 
.0004 
.0006 
.0005 
.0003 
.0003 
.0004 
.0004 
.0003 
.0007 
.0004 
.0004 
.0007 
.0005 
.0004 
.0004 

Inch, 

0. 

Initial  load. 

i 

Ultimate  strength. 

.0003 

.0008 

••«■•••««•«• 

.0010 

.0015 

.0020 

.0024 

•••«»««••••• 

.0030 

.0036 

4,488 

n 
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STONES    AND    BtJILIMNG    MATERIAL. 


No.  SOlOfi. 

WoBOESTER  Granite. 

COMPRESSION  TEST. 

Length,  24".02. 

Sectional  area  6".01x4''.01=24.1  square  iiicljes. 

Ganged  length  20''. 


Applied  loads. 


!:■■    r 


tff 


In  gauged  leugtb. 


Total. 


Pounds. 

2,410 

4,820 

0,640 

14,460 

10,280 

24,100 

33,740 

43.380 

5ii,  OLH) 

62,660 

72,300 

81,040 

01, 580 

101,2i:0 

110,860 

120,500 

130, 140 

130. 780 

149. 420 

159.060 

168,700 

120, 500 

72,300 

24, 100 

24. 100 

72,300 

120,500 

168,700 

178, 340 

187,980 

197, 620 

207,260 

210,000 

168,700 

120,  500 

72,300 

24,100 

24,100 

72,800 

120,500 

168.700 

216,000 


Per  saaare 
incli. 


Pounds. 
100 
200 
400 
600 
800 
1,000 
1.400 
1,800 
2,200 
2,600 
3,000 
3,400 
3,800 
4,200 
4,600 
5,000 
6,400 
6,800 
6,200 
6,600 
7.000 
5,000 
3,000 
1,000 
1,000 
3,000 
5,000 
7,000 
7,400 
7,800 
8,200 
8,600 
9,000 
7,000 
6,000 
8,000 
1,000 
1,000 
8,000 
5,000 
7,000 
9,000 


Compres- 
sion. 


Inch. 

0. 
.0005 
.0016 
.0025 
.0034 
.0042 
.0055 
.0068 
.0080 
.0090 
.0101 
.0111 
.0121 
.0129 
.0140 
.0150 
.0158 
.0168 
.0177 
.0187 
.0109 
.0157 
.0112 
.0058 
.0050 
.0103 
.0150 
.0197 
.0207 
.0217 
.0225 
.0238 
.0243 
.0203 
.0160 
.0116 
.0060 
.0050 
.0106 
.0165 
.0200 
.0242 


0010 


.0016 


.0018 


0021 


Initial  load 


i^E =7,547.000. 

J 

I  E=8,511,000. 
)  Cracks  at  on< 


one  comer. 


^E  =  8,606,0«0. 


^E  — 8.889,000. 


Pieces  flaked  off  edges  at  one  end. 


.0020 


.0022 


Test  discontinned. 


STONES   AND   BUILDING   MATERIAL. 

No.  5010ft. 
WOEOESTER  QRANITE. 
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TRANSVERSE  TEST. 


Applied  loftds. 

DefleotioDB. 

SuooeeeiTe 
deflections. 

Deflection 
seta. 

Bemarks. 

TotiO. 

Maximom 
fiber  Btrees. 

Pottndt, 
600 
1,000 
1,600 
8,000 
2.600 
8,000 
3,600 
4.000 
4.500 
6.000 
6,600 
6,000 
6.600 
7.000 
7,600 
8.000 
8^600 
9,000 
0,600 
10,000 
10^600 

Inch. 
0. 

.0008 
.0016 
.0022 
.0028 
^     .0036 
.0040 
.0046 
.0061 
.0057 
.0062 
.0067 
.0072 
.0077 
.0083 
.0088 
.0093 
.0098 
.0103 
.0108 
.0117 

Inch, 

0. 

.0008 
.0008 
.0006 
.0006 
.0007 
.0005 
.0006 
.0005 
.0006 
.0006 
.0006 
.0005 
.0005 
.0006 
.0006 
.0005 
.0005 
.0005 
.0006 
.0009 

Inch. 
0. 

Initial  load. 
Ultimate  Btrengtfa. 

.0008 

.0014 

.0010 

2.066 

SostaiDed  maximum  load  j^  minate,  then  fractared. 
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STONES  AND   BUILDING  MATERIAL. 


No.  5011a. 


QUINCY  GbANITEL 


OOMPBESSION  TEST. 


Length,  24''. 

Sectional  area,  4'^  x  6=24  square  inches. 

Ganged  length,  2(K'. 


Applied  loftds. 


In  ganged  length. 


TotoL 


Pounds. 

2,400 

.    4,800 

9,600 

14,400 

10. 200 

24,000 

33, 600 

43.200 

58.800 

62,400 

72,006 

81,600 

91.200 

100,800 

110,400 

120, 000 

129.  COO 

139, 200 

148, 8(K) 

158,400 

168. 000 

177,600 

187,200 

196,800 

200,400 

216,000 

225,600 

235,200 

244.  800 

251,400 

264,000 

273,600 

283, 200 

292, 800 

302. 400 

312,000 

264,000 

216, 000 

168.000 

120,000 

72,000 

24,000 

24,000 

72,000 

120,000 

168,000 

216, 000 

264,000 

312,000 


Per  sqaare 
inch. 


PoundM. 
100 
200 

400 

600 

800 

1,000 

1,400 

1.800 

2,200 

2,600 

3,000 

3.400 

3,800 

4,200 

4,600 

5,000 

5.400 

5.800 

6,200 

6,600 

7,000 

7,400 

7,800 

8,200 

8,000 

9,000 

0,400 

9,800 

10.200 

10,600 

11,000 

11,400 

11,800 

12,200 

12.600 

13,000 

11,000 

9.000 

7,000 

6,000 

3,000 

1,000 

1.000 

3.000 

5,000 

7,000 

0,000 

11,000 

18,000 


Compres- 
sion. 


0. 

.0003 
.0012 
.0022 
.0031 
.0040 
.0056 
.0068 
.0081 
.  0091 
.0103 
.0110 
.0122 
.0132 
.0142 
.0152 
.0163 
.0173 
.0183 
.0193 
.0203 
.0211 
.0221 
.  0230 
.0238 
.0248 
.0261 
.0268 
.0278 
.0286 
.0206 
.0305 
.0315 
.0323 
.0333 
.0339 
.0303 
.0263 
.0220 
.0177 
.0128 
.0060 
.0060 
.0119 
.0168 
.0213 
.0256 
.0296 
.0848 


Set. 


Inch. 

0. 


.0008 


.0012 


.0015 


Beuuvka. 


Initial  load. 


I 


E=e,77e,ooo. 


^£=8,696,000. 


.0018 


.0025 

.odai' 


.0028 


L 


£=8,333.000. 


y  £=10,526,000. 

i  Snapping  aonDda. 

1  Snapping  sounds  repeated. 
£=8,880,000. 


.0031 


.0038 


J 


£=10,000,000. 

Small  pieces  flnked  off  at  two  oomen. 


Teat  diacontiniifid. 


r\ 
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No.  50ll/i. 

QuiNCY  Granite. 


TRANSVERSE  TEST. 


Applied  loads. 

Snccewire 
deflections. 

Doflcciion 

RemnrkD. 

Total. 

Maxim  am 
fiber  streM. 

DeflectioBs. 

500 
1,000 
1,SOO 
2.000 
2,500 
3,000 
3,500 
4,000 
4.500 
5.000 
5,600 
6»000 
6,500 
7,000 
7,600 
8,000 
8,600 

i^ooo 

9.500 
10,000 

•  •«••■  ••••«« 

Jneh. 

0. 
.0006 
.0016 
.0022 

Inch. 
0. 

.0006 
.000!) 
.nOQ7 

Inch. 
0. 

Initial  load. 

» 

« 

Ultimnte  strength. 

.  0030               -  OOOA 

.0007 

.0040 
.0046 
.0051 
.0058 
.0065 

.0010 
.0006 
.0005 
.  0007 
.0007 

.0015 

. 0070              . 0005 

.0076 
.0082 
.0087 
.0002 

.0006 
.0006 
.0005 
.0005 

• 

.0019 

.0008              .OOOA 

.0103 
.0108 
.0118 

.0005 
.0005 
.0005 

i,'070** 

Sastained  maximnm  load  momentarily,  tben  fractured. 


!-.l  i 


1^1 


<  r. 


t ' 


1 

I     4 
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■  I  i  ■ 

r 
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t 
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STONES    AND   BUILDING   MATERIAL. 


No.  5012a. 

Gape  Ann  Granite. 


OOMPRESSION  TEST. 


Sectional  area,  24'M4. 
Ganged  length,  19^^93. 


.  » 


Applied  IcmmIb. 


:v 


TotAL 


Pounds. 
2,414 
4,828 
0.6M 
14.484 
19,312 
24,140 
86,210 
60,850 
72,420 
84,400 
72.420 
60.360 
86,210 
34,140 
12, 070 
12, 070 
24,140 
86.210 
60,860 
72,4'20 
84,400 
06.560 
108.630 
120.700 
108,630 
06.660 
84.400 
72,420 
60.360 
48,^80 
86,210 
34,140 
12,070 
12,070 
24,140 
86.210 
48,280 
60,360 
72, 420 
84,480 
06,660 
108,630 
120, 700 
182,770 
144, 840 
166, 910 
168,080 
181,060 
108,120 


In  ganged  length. 


Peraqnare 
Inoo. 


100 
200 
400 
600 
800 
1.000 
1.600 
2,500 
3.000 
8,600 
8.000 
8,600 
1.600 
1,000 
GOO 
600 
1,000 
1.500 
2,600 
8.000 
8.600 
4.000 
4.600 
6,000 
4,500 
4,000 
8,600 
3,000 
2,500 
2,000 
1,600 
1,000 
500 
500 
1,000 
1,600 
2,000 
2,500 
8,000 
8,500 
4.000 
4.500 
6.000 
5.500 
6,000 
6,500 
7,000 
7,600 
8,000 


Comprea* 
sion. 


Inch. 
0. 

.0006 
.0016 
.0025 
.0034 
.0043 
.0063 
.0097 
.0111 
.0126 
.0116 
.0101 
.0073 
.0055 
.0035 
.0030 
.0050 
.0067 
.0008 
.0112 
.0127 
.0140 
.0155 
.0170 
.0158 
.0146 
.0183 
.0120 
.0108 
.0003 
.0078 
.0060 
.0037 
.0032 
.0052 
.0071 
.0087 
.0102 
.0116 
.01;jO 
.0143 
.0157 
.0170 
.0182 
.0195 
.0309 
.0220 
.0233 
.0246 


Set 


Inch. 

0. 


.0005 


.0008 


.OOU 


.0013 


Initial  load. 


!»=•. 


477,600. 


B=6,944,0D0. 


f 


E =8,197,000 


STONKS   AKD   BUILDING  MATERIAL.     ^ 

!No.  5012(1 — Continued. 
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Applied  loads. 


ToUL 


Pottndt, 

168, 980 

144. 640 

120, 700 

9(5.560 

72. 420 

48, 280 

24.  140 

24,140 

48, 280 

72,420 

96,560 

120. 700 

144,840 

168,980 

193, 120 

205.  lOQ 

217, 260 

229.330 

241. 400 

253.470 

285,540 

277.610 

289.680 

265.510 

241.400 

217, 260 

193. 120 

168.980 

144, 840 

120,  700 

96,560 

72,  420 

48.280 

24.140 

24.140 

48.  280 

72.  420 

96.560 

120,  700 

144,840 

168,980 

19:),  120 

217. 260 

241,400 

265, 540 

289, 660 

301,750 

313.820 

325,  890 

337. 960 

350,030 

313, 820 

289,080 

265,540 

241. 400 

217,  260 

193, 120 

168.980 

144,840 

120,700 

96,560 

72,420 

48,280 

24. 140 

24,140 

48,280 

72, 420 

96,560 

120,700 

144,840 

168.080 

193, 120 

217.260 

3^,400 

266,540 

280,680 

550,000 


Per  square 
iucli. 


Id  gauj^cd  lenj(tb. 


Poundt. 

7,000 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

8,500 

9,000 

9,600 

10,000 

10,500 

11,000 

11,500 

12, 000 

11,000 

10.000 

9.000 

8,000 

7,000 

6,000 

5,000 

4,000 

3,000 

2.000 

1,000 

1,000 

2,000 

3, 000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10, 000 

11,000 

12,000 

12.500 

13.000 

13,  500 

14,  000 
14,500 
13, 000 
12,000 
11.000 
10, 000 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
22,784 


Compres- 
sion. 


Jneh. 
.0225 
.0202 
.0180 
.0155 
.0128 
.0100 
0063 
.0055 
.0090 
.0120 
.0147 
.0173 
.0199 
.0224 
.0246 
.0260 
.0270 
.0283 
.0295 
.0307 
.0319 
.0331 
.03a 
.  0323 
.0302 
.0280 
.  0258 
.  0235 
.0212 
.0186 
.0162 
.0135 
.0103 
.0067 
.0056 
.0092 
.0123 
.0151 
.0178 
.0202 
.0227 
.  0252 
.0277 
.  0299 
.0322 
.  0345 
.0357 
.  0368 
.0380 
.0392 
.  0402 
.0372 
.0352 
.0330 
.0310 
.0287 
.0265 
.0241 
.0217 
.0192 
.0166 
.0138 
.0106 
.0067 
.0058 
.0095 
.0125 
.0153 
.0180 
.0205 
.0230 
.0265 
.0280 
.0302 
.0325 
.0348 


Set. 


Inch. 


.0015 


.0018 


Bemarks. 


:  E -8.386,000. 


:  E  =  8,897,000. 


Cracked  at  one  eonier. 


.0020 


■| 


Cornen  flaked  oiL 
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STONES    AND   BUILDING   MATERIAL. 


No.  6012a— Continued. 


Applied  kwds. 


Id  gaaged  length. 


Total. 


Pounds, 
2.414 

48.280 
96,560 
144,840 
193,120 
241,400 
289.  e>o 
241,400 
193. 120 
144,840 
96,560 
48,280 
289,680 
313,820 
837,960 
362.100 
386.240 
410,  380 
434,520 
458,660 
482,800 
458,660 
434, 520 
410,380 
386,240 
362,100 
.337,060 
313. 820 
289,680 
241.400 
193,120 
144, 840 
96,560 
48,280 
584,100 


Per  square 
Id  en. 


Poundt. 
100 

2.000 

4,009 

6,U00 

8,000 

10.000 

12.000 

10,000 

8,000 

6,000 

4,000 

2,000 

12.000 

13,  COO 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

19. 000 

18,000 

17,000 

16,000 

15,000 

14,000 

13,000 

12.000 

10,000 

8.000 

6,000 

4,000 

2,000 

24,196 


Conipres- 
sion. 


Inch. 


.0122 
.0177 
.0282 
.  0287 
.0335 

.oa»3 

.0338 
.0294 
.0242 
.0190 
.0126 
.0385 
.0400 
.0482 
.0455 
.0477 
.0502 
.0525 
.0548 
.0567 
.0548 
.0529 
.0510 
.0487 
.0467 
.0448 
.0420 
.0400 
.0353 
.0303 
.0252 
.0195 
.0130 


Set 


Inch. 
.0035 


0035 


0037 


Bemarlcs. 


"So  allowance  made  for  redaction  in  sectional 
area  on  account  of  comers  fliAiDg  ofl*. 


Ultimate  strength. 


STONRS   AKD   BUILDING   MATERIAL.. 

No.  5021. 

Gape  Ann  Gbanitb.    Second  Specimen. 

tbansyerse  test. 
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Applied  loads. 

Defleetioms. 

Snooessiye 
deflections. 

Deflection 
sets. 

Remarks. 

Total 

Maximnm 
fiber  stress. 

Poundi. 

600 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4.000 

4,500 

S.000 

5,600 

6,000 

0,500 

7,000 

7,500 

8,000 

8,500 

0,CUO 

0.500 

lO.UOO 

10.600 

11,000 

11.600 

12,000 

12,500 

Poundt. 

Inch. 

0. 
.0008 
.0013 
.0018 
.0023 
.0027 
.0032 
.0037 
.0010 
.0045 
.0010 
.0052 
.  0055 

Inch. 

0. 

.0008 
.0005 
.0003 
.0005 
.0004 
.0005 
.0005 
.0003 
.0005 
.0004 
.0003 
.0003 

Inch, 

0. 

Initial  load. 
Ultimate  strength. 

............ 



.0005 

..  . 

.0010 

.OOoO    :          .0004 
.0064    ;          .0005 
.0070              .0000 
.0072              .0002 
.0076              .0004 
. 0080              . 0004 
.0083              .0003 
.  0088                 OOOK 

.0012 

-••*••  •••••• 

.0016 

^ 

.0093 
.0097 
.0101 

.0005 
.0004 
.0004 

2,882 

n> 
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TENSILE  TESTS 


OK 


LINEN   SHOT   LINES 


VOK 


SUPERINTENDENT  U.  S.  LIFE-SAVING  SERVICE,  WASHINGTON,  D.  C. 


LINES  MANUFACTURED  FROM  SMITH  &  DOVE^S  LINEN 

SAIL  TWINE. 
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]^o.  4  Shot  Lines. 


Diameter  of  lines,  'M4. 

Lay,  one  tarii  in  ",50, 

Three  strands  of  four  threads  each. 


No.  of 
test. 

Weight  of  ooil. 

End  of  coil  tested. 

Tensile 
strength. 

Fmctared. 

3803 
3004 
8005 
3606 
3607 
3608 
3600 
8610 
8611 
3612 
3613 
86U 
8615 
8616 
3617 
8618 
9610 
8620 
3621 
8622 
8623 
3634 
8626 
8626 
8627 
8688 
8629 
8630 
3831 
3682 
3638 
8884 
8635 
8636 
3637 
8688 
"8638 
8640 
8641 

8642 

8648 
3644 
8645 
8646 
8647 

3648 

3640 
3650 
3651 
8652 
8653 
3654 
8665 
3666 
8657 
3668 
3650 
3660 
8661 
3663 
3668 
3664 
8665 
8666 
8667 
8688 
8068 
8678 
8871 
8672 

Found*. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

10 
10 
10 

to 

10 

10 

10 
10 

11 

10 
10 
10 
10 
10 
10 

11 
11 
11 
11 

M 
•    10 

11 

10 
10 
10 
10 
10 
10 
10 
10 

Ouneet. 
13 
12 
15 
14 
15 
13 
14 
15 
13 
14 
13 
14 
14 
15 
14 
14 
15 
15 
14 
1 
15 
14 
15 
15 
16 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

"\ 

15 
15 
14 
15 
14 

«| 

15 

15 

1 

U 

U 

13 

14 

14 

15 

1 

3 

1 

1 

1 

15 
0 
15 
15 
16 
12 
15 
15 
14 
14 

Inside  ............ 

Poundi, 
360 
320 
315 
405 
320 
340  . 
315 
340 
B:j5 
355 
295 
305 
850 
335 
315 
290 
350 
305 
330 
345 
350 
340 
330 
290 
315 
200 
SOU 
325 
300 
295 
290 
295 
325 
300 
325 
300 
295 
310 
280 
Z^ 
260 
300 
'd'M 
310 
290 
325 
25U 
270 
275 
300 
325 
330 
300 
290 
320 
300 
310 
280 
305 
315 
325 
305 
285 
305 
315 
800 
285 
320 
805 
290 
310 
310 

At  middle. 
6"  fiom  pin. 
1  foot  from  pin. 
6"  from  pin. 
At  middle. 

Do. 
1  foot  from  pin. 

Do. 
6"  from  pin. 

Do. 
At  middle. 

Do. 
ef'  from  pin. 
1  foot  from  pin. 
6"  irom  pin. 

Do. 
1  foot  from  pin. 
6"  from  pin. 
1  foot  from  pin. 
At  middle. 
6"  from  pin. 

Do. 

Do. 
1  foot  from  pin. 
At  middle. 
6"  from  pin. 
At  middle. 
1  foot  n-om  pin. 
At  middle. 

D«. 
1  foot  from  ptn. 

Do. 
6"  from  pin. 
At  middie. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 
6"  from  pin. 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 
At  pin. 

Do. 

Do. 
At  middle. 

Do. 
1  foot  from  pin. 
At  pin. 

1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 
At  pin. 

Do. 
At  middle. 
6"  from  pin. 
1  foot  from  pin. 
At  middle. 
6"  from  pin. 
At  pin. 
1  fo«)t  from  pin. 

Do. 

Do. 

Do. 
At  middle. 
1  foot  from  pin. 
At  pin. 

1 

.  m  ,  •  do    .••■.....•..• 

• . • •  do  •.•.......••. 

....do  .....•...•••. 

....do  ............. 

....do  ............. 

....do  ............. 

....do  ............. 

....do 

« 

....do  ............. 

...do 

....do 

....do  ............. 

....do 

— do • 

....do  ............. 

...  do  ............. 

....do  ............. 

....do 

....do 

....do 

....do  .......  ..... 

....  do    .....a.  a..... 

....do  •..••......•. 

.  ...do  ....... ...... 

Outside 

....do 

....do 

....do  ............. 

....do  ............. 

....do 

...do 

....do 

....do 

....do 

....do • 

....do 

...do 

....do 

...,do 

....do 

..do 

....do  ............. 

...do 

....do 

....do 

do 

....do .••••. 

do 

do 

....do 

....do 

....do 

. . . .  do '. 

....do  ............. 

....do 

....do 

....do 

...  do 

....do 

....do 

...  do 

....do  ..*. 

....do 

...do 

...,do 

....do 

....do 

...do 

....do 

. . . #do  ............. 

. . . .  do  ..•.....••■.. 

H.  Ex.  165 72 
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LINEN    SHOT   LINES. 


Ko.  4  Shot  Lines — ^Continued. 


No.  of 
test. 


Weight  of  coll. 


End  of  coil  tested. 


i 


i 


•.  r 
-I 


I  3074 

I  31175 

I  'MMH 

'  3077 

,  .'4678 
:{679 

!  yoso 

.  3C.H1 

I     36o3 
3084 

36n6 
36-'7 
36>^8 
3ti»9 
3690 
3fi»l 
361>2 
3GU3 
3694 
3H1»:» 
3<J5»C 
3G:>7 
3  »■.'.».«< 
3C.9;> 

3:(M> 

37iil 
37  02 
37  U3 
3704 


3705 

370(5 

3707 

3708 

3709 

3710 

3711 

3712 

3713 

3714 

371.) 

37  Hi 

3717 

3718 

3719 

3720 

3721 

3722 

3723 

3724 

372:-, 

3720 

3727 

372H 

37l'9 

3730 

3731 

3732 

3733 

3734 

3735 

3736 

3737 

373H 

3730 

3''4U 

3741 

3742 

3743 
3744 
3745 
3746 


I'vumlg 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

11 
11 
11 
11 

10 

10 
10 
10 
10 
10 

11 

10 

11 

10 
10 
10 

10 
10 
10 

11 
11 

11 

11 
.  11 
11 
n 
11 
11 
11 
11 
II 
11 
11 
u 
u 
11 
11 
11 
11 
11 
11 
11 
u 
11 
11 
11 
11 
11 
11 
u 
11 
11 
u 
11 
11 
11 
11 
11 

11 

11 
11 
11 
11 


Ouiu'es, 
1* 
14 
15 
16 
15 
15 
14 
13 
14 

i        1^ 

13 

1 

0 

1 

2 

14 

14 

14 

14 

13 

13 

1 

14 

0 

14 

15 

14 

15 

13 

14 

6 

6 


6 
5 

f 

6 
5 


5 


I 


Ii 
•I 

0 
4 


2 
4 

3 
3 
2 
1 
3 
4 
4 
4 
4 
3 
4 
1 
4 
3 
0 
0 

«! 

4 

2 

4 
4 


OnUide . 

do  ... 

do  ... 

do  ... 

. . ..do  ... 
do  ... 

.  do  ... 
— do  ... 

do  . . . 

do  ».. 

. . .  .do  . . 

—  do  -., 

—  do  ... 
. . . .do  ... 
...  do  ... 
— do  ... 

...do  .. 

..  do  .., 

do  .. 

do  .. 

..  do  .. 

..  do  .. 

do  .- 

do  .. 

....do  .. 

do  .. 

— do  . . 

..  do  .. 

..do  .. 

do  .. 

do  . . 

do  . . 

. .  do  . . 

—  do  .  * 
do  .. 

In.^i<1i^  . 

Out. Hide. 

do  . . . 

...  do  .. 

. .  do  . . . 

..  do... 

<lo  . . . 

do  ... 

do  . . . 

....do  ... 

. .  do  . . . 

. .-  do  ... 

do  . . . 

. .  do  . . . 

do  ... 

. ..  do  . .. 
do  ... 

...do  ... 
...do  ... 
.  ...do  . .. 

. .  do  . . . 

..  do  ... 
...do  ... 

—  do  . .. 
do  . .. 

—  do  ... 

do  ... 

...do  ... 

—  do  ... 

do  . .. 

do  ... 

..  do  ... 
...do  ... 
..  do... 

do  . . . 

...do... 
..  do... 
...do  ... 
..  do... 
...  do  . . . 
...do  ... 
luftido  .. 
...do  . .. 
...do  ... 


Tensile 

stren^lb. 


Fractured. 


./ 


295 
285 
2»5 
310 
305 
200 
285 
290 
290 
285 
250 
300 
325 
330 
305 
.  315 
300 
295 
290 
290 
315 
310 
305 
290 
300 
300 
305 
290 
280 
320 
293 
310 
300 
275 
270 
340 
330 
315 
.^05 . 

:«i5 

320 
300 
330 
290 
340 
295 
3.10 
b35 
28o 
300 
305 
300 
305 
310 
310 
300 
2«0 
290 
305 
310 
305 
2)^9 
300 
320 
300 
305 
300 
310 
325 
315 
300 
305 
295 
200 
280 
335 
300 
340 
320 


At  middle. 

At  pin. 

6"  from  T>in. 

At  middle. 

Do. 

Bo. 
1  foot  fit>m  pin. 

Do. 
At  pin. 
1  font  from  pin. 

Do. 
At  widdle. 

Do. 

Do. 
At  pin. 
At  middle. 
6"  from  pin. 
I  foot  from  pin. 
6"  from  pin. 
At  middle. 

Do. 

Do. 

Do. 
At  pin. 
At  middle. 
6"  from  pin. 
1  foot  from  pin« 
Q"  fiom  pin. 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 

Do. 
1  foot  from  pin. 
At  midille. 
6  "  from  pin. 

Do. 

Do. 
1  foot  from  pin. 
6  "  from  pin. 

Do. 
1  foot  from  pin. 

Do. 
At  middle. 
6  "  from  pin. 

Do. 
1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 
6  "  from  pin. 
At  middle. 
6  "  from  pin. 
1  foot  from  pin. 
At  pin. 
At  middle, 
fl  "  frtm  pin. 
1  foot  from  pin. 
At  pin. 

Do. 
At  middle. 

Do. 
1  foot  from  pin. 
6  "  from  pin. 

Do. 
At  middle. 
6  "  from  pin. 
At  middle. 
1  foot  from  pin. 
At  miiklle. 
1  foot  fVtim  pin. 
At  middle. 

l»o. 
G  "  from  pin. 

Do. 

Do. 
At  middle. 
1  foot  from  pin. 
At  middle. 
8  "  from  pin. 


LINEN    SHOT   LINES. 

No.  4  Shot  Lines — Continued. 
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No.  of 
test. 


3747 
3748 
3749 
3750 
3751 
3752 
4030 
4040 

4041 

4042 
4043 
4044 
4045 
4P46 
40t7 
4048 
4049 
4050 

4051 

4t>5*i 

4053 

405} 

4055 

4056 

4057 

4058 

40'i9 

4060 

4001 

4062 

4063 

4064 

4U63 

4066 

4067 

4068 

4069 

4070 

4071 

4072- 

4073 

4on 

4075 
4076 
4077 
4078 
4079 
4080 
4081 
4082 
4083 
4084 
4085 
4086 
4087 
4088 
4089 
4000 
4091 
4092 
4093 
4094 
4095 
4096 
4007 
4098 
4009 
4100 
4101 
4102 
4103 
4104 
4105 
4106 
4107 
4108 


Weight  of  coil. 


Poundt. 
11 
11 
U 
1) 
11 
11 
U 
11 

11 

II 
11 
11 
11 
11 
11 
11 
11 
U 
11 
11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

u 
11 
11 
11 
11 
u 
11 
n 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 
u 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 


OitnceM. 
4 
3 
2 
3 
I 
4 
4 
4 


1 


4 

5 

? 
P 

8 
R 
8 
7 

8 
8 

5 

«i 

64 
6 

6 

6 
6 
10 
6 
8 
8 
6 
8 
8 
5 
4 
4 
6 
4 
8 
6 
6 
6 

n 

7 
6i 

7ft 

74 

?t 

8 
5 
8 

«4 
8 

7 

4 

8 
7 
0 
6 
3 
4 
4 
4 
4 

34 
5 


End  of  coil  tested. 


Inside  . 
. .  do  . . , 
...do  ... 
...do  . .. 
do.. 
..do  ... 
Outside. 
. .  do  . . . 
...do  . .. 
..  do  ... 
...do  ... 
Inside  .. 
Oatoide . 

-  do  .- 

..do  ... 

..do . .. 

. . do  . . . 

.  do... 
.  do... 

.do... 

.  do.  . 

.do    .. 

.  do... 

.  do  ... 

. . do  . . . 

..do  ... 

..do  ... 

..do  ... 

.do  ... 

..do  ... 

..do  ... 

.do... 

.  do... 

..do  . .. 

..do  ... 

..do  ... 

..do  ... 

..do  ■ .. 

..do  ... 

..do  ... 

..do  ... 

..do... 

..do  ■ .. 

..do  ... 

..do... 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

..do  . .. 

..do  ... 

..do  . .. 

. . do  . . . 
luftide  . . 

..do  .-■ 

..do  ... 

..do... 

..do  . .. 

..do  ... 

..do  ... 

-do... 

..do  ... 

-do... 

.do  ... 

..do    .. 

..do... 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

..do... 

..do... 

.  do  ... 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

..do... 


Tpnsile 
sSrenjftii. 


Pound*. 
335 
300 
330 
310 
305 
330 
305 
312 
196 
264 
328 
312 
846 
332 
341 
373 
351 
338 
342 
332 
354 
349 
832 
847 
352 
318 
326 
370 
364 
402 
397 
319 
388 
382 
380 
402 
374 
350 


848 
346 
344 
376 
351 
359 
.336 
348 
335 
362 
336 
349 
330 
346 
345 
380 
402 
878 
840 
838 
844 
890 
345 
860 
889 
879 
898 
859 
329 
361 
310 
390 
315 
368 
308 
332 
353 
303 
308 
298 


Fractured. 


At  middle. 

I  foot  from  pin. 

At  middle. 

1  foot  from  pin. 

Do. 

Do. 

Do. 
At  pin. 
1  foot  from  pin. 


At  middle. 
1  foot  fh>m  pin. 
At  middle. 
14  feet  from  pin. 
At  middle. 
Atpin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  middle. 

Do. 
1  foi»t  from  pin. 
A  t  middle. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 
At  pin. 

1  foot  from  pin. 
Atpin. 

Do. 
1  foot  Trom  pixu 
At  middle. 

Do. 
At  pin. 

Do. 
At  middle. 
Atpin. 
I  foot  from  pin. 

Do. 
At  middle. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
At  middle. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
Atptn. 

Do. 
1  foot  from  pin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  middle. 
Atpin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  middle. 

Do. 
At  pin. 

1  foot  from  pin. 
Atpin. 
At  middle. 
At  pin. 
At  middle. 
1  foot  from  pin. 
At  middle. 
6'<»from  pin. 
At  middle. 
At  pin. 
At  middle. 
At  pin. 
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LINEN    SHOT   LINES. 

No.  4  Shot  Lines — Gontinaed. 


Ko.of 
test 


Weight  of  ooiL 


End  of  coil  tested. 


4138 


i 

Poundi. 

Ounces. 

4100 

11 

a 

4110 

11 

6 

4111 

11 

0 

4112 

11 

H 

4113 

11 

4 

4114 

11 

H 

4115 

11 

6 

4116 

11 

H 

4117 

11 

6 

4118 

11 

6 

4119 

11 

6 

4120 

11 

6 

4121 

11 

6 

4122 

11 

7 

4123 

11 

4 

4124 

11 

4 

4125 

11 

5 

4128 

11 

6 

4127 

11 

4 

4128 

11 

8 

4I2» 

11 

6| 

4130 

11 

7 

4131 

11 

3 

4133 

11 

3 

4133 

11 

H 

4134 

11 

3 

4135 

11 

3 

4136 

11 

4 

4137 

11 

8 

11 


TeoRile 
streiigth. 


FifictnTMl. 


Inside  . 

do  .. 

...do  .. 

..  do.. 

...  do  .. 

do  .. 

do  .. 

....do.. 
...  do  .. 

do  .. 

do  . . 

...do.. 

do  .. 

..  do  .. 

do  .. 

do  .. 

...  do  .. 
Outeide 

do  .. 

. . .  .do  . . 
....do  .. 

do  .. 

....do  .. 
....do  .. 

do  .. 

do  .. 

do .. 

...  do  . . 
....do  .. 

do . . 

....do  .. 


Pounds. 
347 
886 
352 
363 
3:r7 
332 
303 
324 
850 
328 
308 
2d8 
359 
341 
289 
345 
328 
299 
361 
278 
274 
349 
316 
320 
297 
297 
328 
322 
35U 
342 
356 


At  middle. 

1  foot  from  pin. 

Do. 
At  mi' Idle. 

Do. 
1  foot  from  pin. 
At  pin. 
At  middle. 
At  pin. 

At  middle. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 

Do. 

Do. 

Do. 
At  pin. 
1  foot  from  pin. 

Do. 
At  iiiid<ll<>. 
1  loot  from  pin. 
At  pin. 

1  foot  from  pin. 
At  middle. 
At  pin. 
At  middle. 
At  pin. 
At  midtlle. 
Ai  uiiUdie  (Teated 


wet). 


I 


LINEN    SHOT   LINES. 
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No.  7  Shot  Lines. 

Diameter  of  lides,  ''.2. 

Lay,  one  turn  in  ".7. 

Three  strands  of  eight  threads  each. 


No.  of 
teet. 

Weight  of  coil 

1 

End  of  coil  tested. 

Tensile 
strength . 

Finctared. 

8192 
8193 
3194 
8195 
8196 
8197 
8198 
3199 
8200 
3201 
8202 
3203 

8204 

8205 
3206 
8207 
8208 
8200 
8210 
8211 
8212 
3213 

8214 

8215 
3216 
3217 
8218 
8219 
8220 
3221 
3222 
3223 
3224 
8225 
8226 
8227 
3828 
8229 
3230 
8*J31 
8232 
3233 
8234 
3235 
3230 
3237 
3238 
3239 
3240 
8241 
3212 
8243 
8244 
8245 
8*146 
3247 
8248 
3240 
82.^0 
3251 
8252 
32A3 
3254 
8255 
8256 
8257 
8368 
8250 
8260 

"wci" 

PotmcU. 
18 
18 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 

18 
18 
18 

18 
18 
18 
18 
18 
18 

18 

Ouneea. 

7 

Ont<«ide 

Pounds. 

702 
772 
796 
790 
095 
740 
712 
736 
710 
756 
802 
78J 
418 
810 
734 
705 
694 
758 
760 
750 
605 
790 
789 
755 
588 
706 
792 
672 
698 
768 
730 
796 
770 
678 
k         720 
680 
752 
710 
730 
775 
727 
758 
770 
788 
830 
704 
708 
648 
698 
768 
687 
705 
.787 
738 
772 
712 
726 
758 
737 
740 
789 
785 
799 
792 
773 
792 
707 
752 
712 
705 
745 
648 
800 
662 

I  foot  from  pin. 
At  pin. 

Do. 

Do. 
1  foot  from  pia. 
Atpin. 

Do.' 
1  fuot  from  pin. 
At  pio. 
At  middle. 

Do. 
At  pin. 

At  middle. 

At  pin. 

At  middle. 

1  foot  from  pin. 

At  pin. 

1  foot  Irom  pin. 

At  pin. 

1  foot  from  pin. 

Atpin. 

6"  from  pin. 

At  pin. 

6"  from  pin. 

1  fuot  from  pin. 

At  pin. 

10"  from  pin. 

At  pin. 

1  foot  from  pin. 

At  middle. 

At  pin. 

Do. 

Do. 
1  foot  from  pin. 
Atpin. 

Do. 

Do^ 
1  foot  from  pin. 
15"  f^iii  pin. 
At  pin. 
3"  from  pin. 
At  pin. 

Do. 

Do. 
6"  from  pin. 
At  middle. 
Atpin. 

Do. 

Do. 

Do. 

Do. 
8"  from  pin. 
At  pin. 
6"  fi*om  pin. 
Atpin. 

1  foot  from  pin. 
At  pin. 
8"  frnm  pin. 
At  pin. 

Do. 
3"  from  pin. 
1  foot  fiom  pin. 

Do. 
8"  from  pin. 
At  pio. 
8'* from  pin. 
6"  from  idn. 
1  foot  from  pin. 

At  pin. 

11 

4 
12 
11 
14 

8 

6 
11 

9 
11 

9 

•1 

8 

8- 
12 
12 
12 
12 

8 

9 
11 

9^ 

do 

do 

. . .  do 

....do 

....  do 

..  do ;.. 

....do  ............. 

...  do 

...do 

...do 

....do 

...do 

do  ............. 

Inside 

Outside 

. ...do  ............. 

....do 

....do 

....do 

....do 

....do 

...,do 

....do  ............. 

....do 

...do 

18 

....do 

18 
U 
18 
•       18 
18 
18 
18 
18 
18 
18 
18 
18 
IK 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
IS 
18 
18 
18 
18 
18 
18 
18 
18 

"18" 

8 

9 

10 

9 

8 

10 

10 

9 

11 

11 

11 

0 

9 

15 

9 

10 

11 

10 

9 

8 

11 

9 

12 

7 

8 

12 

10 

11 
9 

12 
9 

12 

A 

12 

8 

8 

12 

11 

H 

11 

9 

9 

11 

10 

10 

....do 

....do 

....do  ............. 

...do 

....do 

...do 

do 

...do 

...do 

..  do 

...do 

do 

...do 

— do 

...do  

...do 

....do 

..  ...do 

. .. .do 

do 

. .  do 

...do 

..  do 

..  do 

Inside  ............ 

Ontside 

...do 

...do 

.  ...do 

....do 

. .  do 

...do 

...do 

....  do 

..  do 

...da 

do 

..  do 

. .  do 

..  do 

. .  do 

...  do 

In.side 

. .  do 

OiitAido 

do 

Inside 

t; 


I       ' 


I      1        " 
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lilNEN    SHOT   LINES. 


No.  7  Shot  Links— Continued. 


No.  of 
test 


I 


8262 
3263 
3264 
3265 
8266 
8-267 
3268 
8260 
3270 
8271 
S279 
8273 
3274 


Weight  of  coiL   End  of  coil  tested. 


■  Tennile  | 
Htrengtb.  { 


Fractured. 


Poundi\OuncefJ 


3275 
8276 
3277 
3278 
3279 
8280 
8281 
3282 
3283 
3284 
3285 
3286 
8287 
3288 


8289 


18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 


18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 


18 


0 

10 

8 

14 

12 

8 

18 

6 

8 

IS 

8 

8 

8 


5 
12 

0 
11 

0 
10 
10 

7 

8 
10 

6 

4 
18 

9 


Inside  .. 
Outside. 
. .  do  . . 
Intiide  . 

do  .. 

do  .. 

«)o  .. 

do  .. 

— do  .. 

do  .. 

....do  .. 
....do  .. 
— de  .. 
...do.. 
....do.. 
....do  .. 
....do  .. 
....do  .. 
....do  .. 
— do  .. 
....do  .. 
— do  .. 
....do  .. 
....do  .. 

do  .. 

...do.. 

do  .. 

....do  .. 
....do  .. 
...do.. 
....do  .. 


Povndt. 
760 
682 
692 
720 
782 
778 
810 
701 
787 
720 
772 
692 
748 
576 
780 
674 
815 
766 
704 
788 
782 
805 
681 
7««6 
785 
691 
759 
648 
544 
728 
725 


10"  IVom  piiL 

V  from  pin. 

At  pin. 

1  foot  from  pin. 

At  pin. 

1  fool  from  pin. 

Atuin. 

8"  from  pin. 

At  pin. 

1  foot  from  pin. 

At  pin. 

Do. 

Do. 

At  pin. 
At  middle. 
At  pin. 
At  middle. 

Do. 
1  foot  from  pin. 
At  pin. 

Do. 
1  foot  from  ]iin. 
10"  from  pin. 
8"  from  pin. 
6"  from  pin. 
1  foot  from  pin. 
6"  from  pin. 

8^'  from  pin. 


ADDITIONAL  TESTS  OF  NO.   7  SHOT  LINES. 

No.  3204. 


Location  of  sample  in  coil. 

Tensile 
strength. 

Remarks. 

200  feet  from  outside  end 

Pound*. 
642 
702 
502 

605 

680 
698 
685 
702 
668 

400  feet  from  outside  end 

900  feet  from  outside  end 

Parted  at  long  splice  irhich  covered  39 
inches  length  of  line ;  10"  from  th«  end 
of  the  outside  tuck. 

Parted  at  plac«  where  two  threads  wero 
tied  together;  broke  between  the  knots. 

1. 100  feet  from  outside  end 

Near  middle  of  coil 

Do 

600  feet  from  inside  end  

400  feet  fVom  inside  end 

J 

200  feet  from  inside  end 

No.  3288. 
Total  length  of  line,  about  1,800  feet. 


Location  of  saniplo  in  coil. 

Tensile 
strength. 

Remarks. 

Ontalde end 

Pounds. 
540 
715 
690 
720 
758 
710 
576 
69 
746 

770 
762 
735 

Parted  in  lonjc  splice  at  middle  tnck. 

20  feet  from  outside  end 

200  feet  from  outside  end 

400  ft»et  from  outHJde  cud 

600  feet  from  outsidu  end 

800  feet  from  outside  end 

900  feet  fVom  outside  end  ...* 

1,000  feet  from  outside  end 

1, 100  feet  from  outside  end 

Parted  8"  f^m   n  knot    wher«  several 

1,200  feet  fh>m  outside  end 

threads  were  tied  together. 

1,400  feet  from  outside  end 

1,600  feet  fh>m  outside  end 

LINEN   SHOT   LINES. 


1143 


BLONaATION  UNDER  STBBSS. 


No.  3286. 


Sample  from  oatside  end  of  coil. 
Oaaged  length,  6  feet. 


Applied 

In  ganged  length. 

Bemarks. 

r 

Elongation. 

Suoceraive 
elongation. 

Pounds. 
50 
100 
190 
200 
260 
900 
860 
400 
460 
500 
550 
600 
650 
700 
704 

Inches. 
2.50 
S.50 
4.50 
4.90 
6.20 
5.60 
5.80 
6.10 
6.20 
6.30 
6.60 
6.75 
6.85 
7.00 

Inches. 

2.50 

LOO 

1.00 

.40 

.80 

.40 

.20 

.80 

.10 

.10 

.20 

.25 

.10 

.15 

• 

Tcnaile  strength. 

Parted  at  the  pin. 

No.  7.— SHOT  LINES. 

Waterproofed  by  means  of  a  eoating  of  paraffine. 


Ko.  of 
test 

Weight  of  coil. 

End  of  coil  t«at€d. 

1 

Tensile 
atrenjitb. 

Fractured. 

3290 
8291 

Pounds. 
20 
21 

Ounces. 
7 
6 

0at«ide 

Pounds. 
7iO 
715 

At  pin. 

At  knot  beyond  pin. 

— do 

No.  329L 


ELONGATIONS  UNDER  S'lTBESS, 


Second  sample  from  oatside  end  of  coil. 
Gauged  length,  6  feet. 


In  ganged  length. 

i 

Applied 
loads. 

Keinarks. 

Elongation. 

SiicoeMive 
elongation. 

Pounds. 

Inches. 

Inches. 

50 

1.00 

1.00 

100 

1.7U 

.70 

■ 

150 

2.20 

.50 

. 

200 

2.50 

.30 

250 

2.80 

.30 

3oa 

3.20 

.40 

350 

8.25 

.06 

400 

8.35 

.10 

450 

8.60 

.25 

500 

3.75 

.15 

550 

3.08 

.28 

600 

4.10 

.12 

650 

4.25 

.13 

062 

Tensile  strength. 

Parted  6^'  from  the  pin. 


n 
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•    LINEN   SHOT   LINES. 


No.  7  Shot  Likes. 
Second  lot. 


Diameter  of  lines,  ''.20. 

Lay,  one  turn  in  ''.70. 

Three  strands  of  eight  threads  each. 


Ko.  of 
to&L 


Weight  of  ooil. 


3888 
38K9 

'  3h9l 
3h92 
3>«J3 
>!»4 
3MJ5 

3^97 
3hl»8 
3**U9 
3900 
3901 
3UU2 
3903 
8904 
3905 
39i« 
3907 
3908 
3909 
3910 
3911 
3012 
3913 
3914 
3915 
3916 
3917 
3918 
3919 
3«J'.'0 
3921 
3H22 
3923 
3924 
3925 
352G 
3927 
3928 
3929 
3930 

3931 

3033 

3934 

3935 

39:}0 

39:  {7 

3'.»38 

3939 

3940 

3941 

3942 

3lt43 

31M4 

3945 

3946 

3947 

3".>18 

3919 

H!<5y 

8!»51 

3952 

3053 

30:.4 

3105 

3S!:)0 

3l>57 

3958 


Poundg. 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
10 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

•20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


Ounces. 

H 

1 

2 

8 

1 

6 

7 

74 
7 

G 

7 

1? 

6 

6 

14 

U 

U 

'? 

1 
1 

? 

1 

\' 

7* 
0 

7* 

6 

6i 
2 

J* 

lOi 

13 
7i 

*i 


1 

u 

2 
2 

i» 

4 

24 

•74 

,'* 

lOi 
9 
8 
5 

54 

4 

8 
2 
0 

124 
3 
6 

C4 


End  of  ooU  tested. 


A 


Outside. 
— do  ... 
...do  ... 
— do  ... 

—  do  ... 
....do  ... 
— do  . .. 

—  do  ... 
....do  ... 
— do  ... 
— do  ... 
....  do  -  •  < 
....do  ... 
— do  ... 
— do  .. 

. ...  do  . . . 
— do  .. 
....do.. 
....do  .. 
....do  ." 
• . .  ■  do  . . 
....do  ..< 
....do  ... 
— do  ... 
— do  ... 
— do  ... 
— do  ... 
— do  ... 
— do  ... 
. ..-do . .. 
...do... 
— do  ... 
•  - . .  do  . . . 
— do  ... 
. ...do  ■ .. 
— do  ... 
....do  ... 
...do  ... 
....do  ... 
...do  ... 
— do  ... 
....do  . .. 
....do  ■  .< 
— do  ... 

—  do  ... 
— do  ... 
— do  ... 
....do  ... 
— do  ... 
— do  ... 
— do  ... 
....do... 
....do  ... 
— do  ... 
....do  . .. 
...  do... 
....do  ... 
— do  ... 

—  do  . .. 
— do  ... 

—  do  ... 
— do  ... 
do  ... 

—  do  ... 
. . .  do  . . . 
,...do  ... 
— do  ... 

..  do  ... 
..  do  . .. 
...do  ... 
...do  ... 


Tensile 
strength. 


Pounds. 
712 
738 
708 
772 
752 
748 
754 
742 
722 
760 

•  087 
789 
794 
656 
757 
710 
789 
685 
724 
762 
755 
748 
788 

•  754 
715 
760 
713 
790 
788 
802 
755 
776 
797 
745 
784 
601 
752 
810 
816 
810 
793 
800 
770 
580 
600 
604 
705 
790 
688 
708 
756 
707 
712 
704 
749 
777 
830 
707- 
808 
835 
790 
778 
h25 
799 
802 
797 
704 
788 
708 
774 
706 


Fractared. 


At  pin. 

Do. 
1  foot  from  pin. 
At  middle. 
At  piu. 
At  middle. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do, 
At  pin. 

1  foot  from  pin. 
At  pin. 

Do. 

Do. 

Do. 

Do. 
At  middle. 
1  foot  from  pin. 

Do. 
6 ''from  pin. 
At  middle. 

Do. 
At  pin. 

Do. 
At  middle. 

Do. 
1  foot  from  pin. 
At  pin. 

Do. 
At  middle. 
At  pin. 

Da 

Do. 
1  foot  from  pin. 
At  pin. 

Da 
1  foot  from  pin. 
At  middle. 

Da 
At  pin. 
At  middle. 
At  pin. 
At  middla 
At  pin. 

Do. 
1  foot  from  ptn. 
At  middla 
1  foot  from  pin. 

Do. 
At  pin. 
At  middla 

Do. 
At  pin. 

Da 
1  foot  from  pin. 
At  pin. 
At  middle. 
At  pin. 

Do. 
At  middle. 

Do. 
1  foot  from  pin. 
At  pin. 

Do. 
At  middla 
At  pin. 

Da 
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No.  7  Shot  Lines— Continaed. 


No.  of 
test. 

Weight  of  ooil. 

Poundi, 

Ouneef. 

3050 

20 

6* 

3000 

20 

8 

3081 

20 

8 

3002 

20 

8i 

8063 

20 

8 

3064 

20 

11 

3065 

20 

0 

9066 

20 

m 

3067 

20 

8 

3068 

20 

H 

8060 

20 

0 

8070 

20 

4 

8971 

20 

8 

3072 

10 

IH 

3073 

20 

6 

8074 

20 

1 

8075 

20 

14 

3076 

20 

11 

8877 

20 

6 

3078 

20 

12i 

3070 

20 

loi 

3080 

20 

11 

3081 

20 

10 

8082 

20 

Hi 

3083 

20 

1 

8084 

20 

h 

3085 

20 

2 

8086 

20 

2 

3087 

20 

11 

3088 

20 

10 

3080 

20 

lOi 

3000 

20 

12 

8001 

20 

8 

8002 

20 

i 

8003 

20 

8 

3004 

20 

4 

3005 

20 

3 

3006 

20 

8 

3097 

20 

10 

3006 

20 

14 

3000 

20 

H 

4000 

20 

10 

4001 

10 

14 

4002 

20 

5 

4003 

20 

8 

4004 

20 

11 

4005 

20 

-  0 

4006 

20 

0 

4007 

20 

4 

4008 

20 

8 

4000 

20 

4i 

4010 

20 

4 

4011 

20 

4 

4012 

80 

4 

4013 

20 

1 

40U 

10 

13 

4015 

20 

7 

4016 

20 

0 

4017 

20 

k 

4018 

20 

Oft 

4010 

20 

5 

4020 

19 

14 

4021 

20 

7 

4022 

20 

1 

4023 

20 

»i 

4024 

20 

7 

4025 

20 

7 

4026 

19 

"i 

4027 

20 

6 

4028 

20 

7 

4020 

20 

4 

4030 

20 

H 

4031 

20 

14 

4032 

20 

2i 

4088 

20 

5 

4084 

20 

4 

4085 

20 

0 

4086 

20 

31 

4037 

20 

4088 

20 

1 

End  of  coil  tested. 


Ontaide . 

..do ... 

.  do... 

..do  ... 

.  do  . . . 

.  do.., 

..do  ... 

..do  ... 

..do  ... 

.do  ... 

..do  ... 

..do  .. 

..do  ... 

..do.. 

..do  .. 

..do  ... 

..do  ... 

..do  ... 

-do.. 
Inside  ., 

..do  ... 

..do  .. 

..do  ... 

..do  ... 

..do  .. 

..do  -. 

..do.. 

..do  ... 

..do  .. 

..do  ... 

..d<i .. 

..do  ... 

..do  ... 

..do ... 

..do  ... 

..do  ... 

..do  ... 

..do... 

..do  ... 

..do  ... 

..do  ... 

..do  .. 

..do  ... 

..do  .. 

..do  .. 

..do  ... 

..do  ... 

..do ... 

..do  ... 

..do.. 

..do  .. 

..do  ... 

..do  .. 

..do  ... 

..do  .. 

..do  ... 

..do  .. 

..do  .. 

.  do  •. 

.do.. 

.do  . . . 

..do  ... 

..do  ... 

..do   . 

..do  ... 

.  do  .. 

..do  ... 

..do    .. 

..do  .. 

..do  ... 

..do  ... 

..do  .. 
Outside 

..do.. 

..do  ... 

.  do.. 

.  do  . .. 

..do.. 

..do  ... 

..do  ... 


Tensile 
strength. 


Pounds. 
753 
762 
703 
702 
704 
800 
705 
820 
720 
834 
745 
835 
749 
747 
780 
748 
805 
798 
709. 
870 
830 
805 
741 
838 
746 
750 
.  701 
796 
815 
784 
810 
800 
718 
755 
714 
742 
750 
764 
703 
•  855 
758 
810 
702 
708 
805 
802 
800 
705 
786 
804 
806 
810 
778 
812 
768 
812 
700 
705 
742 
815 
808 
800 
830 
789 
747 
812 
845 
685 
740 
812 
715 
722 
747 
097 
702 
712 
763 
bOO 
73.'» 
705 


FracTored. 


At  pin. 
At  middle. 
A  t  pin. 

Do. 
At  middle. 
At  pin. 

Do. 

Da 

Do. 

Do. 
1  foot  ft'om  pin. 
At  middle. 

Do. 
At  pin. 

Do. 

Do. 
At  middle. 
At  pin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  middle. 
At  pin. 
At  middle. 
Atpin. 

Do. 
At  middle. 
At  pin. 
At  middle. 
At  pin. 

1  foot  from  pin. 
At  pin. 

Do. 
At  middle. 
Atpin. 

Do: 
At  middle. 

Do. 
Atpin. 

Do. 
At  middle. 
At  pin. 

1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 
At  middle. 

Do. 
At  pin. 

Do. 

Do. 

Do. 

Do. 
At  middle. 
At  pin. 

Do. 
1  foot  from  pin. 
At  pin. 
1  foot  tram  pin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
At  pill. 

Do. 

Do. 

Do. 
1  foot  from  pin. 
At  pin. 

Do. 


r> 


1    t 


i     1 
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LINEN    SHOT   LINES. 

No.  0  Shot  Lines. 


'     I 


Diameter  of  lines,  ".28. 

Lay,  one  tuni  in  ".0. 

Three  strands  of  sixteen  threads  each. 


Weight  of  coil.     |  Eod  of  coil  tested. 


I 


Pounds. 

OuneeM. 

3396 

37 

8 

3390 

37 

8 

34U0 

37 

8 

8401 

87 

8 

8402 

87 

4 

8403 

87 

4 

8404 

87 

4 

8405 

38 

0 

8406 

37 

4 

8407 

37 

12 

8408 

87 

8 

8409 

87 

4 

3410 

87 

8 

8411 

86 

8 

3411 

86 

8 

8413 

86 

12 

3414 

37 

12 

3415 

87 

0 

3416 

37 

12 

3417 

87 

8 

3418 

87 

8 

3419 

37 

8 

3420 

37 

12 

3421 

86 

8 

8422 

86 

8 

8423 

87 

0 

3424 

37 

4 

3425 

37 

4 

8426 

36 

8 

3427 

37 

12 

3428 

38 

0 

3429 

37 

8 

8430 

37 

8 

3431 

38 

0 

8432 

37 

8 

3433 

37 

12 

3434 

37 

0 

3435 

37 

0 

3436 

87 

4 

3437 

87 

12 

34  3« 

37 

K 

3439 

36 

8 

3440 

37 

.12 

3441 

87 

12 

8442 

87 

12 

3443 

86 

4 

8444 

87 

8 

8445 

87 

4 

8446 

87 

4 

3447 

87 

12 

8448 

87 

4 

8449 

86 

8 

3450 

87 

8 

3451 

87 

12 

3452 

88 

0 

3453 

37 

12 

8454 

87 

4 

3455 

87 

4 

3456 

87 

4 

8457 

86 

12 

8458 

87 

0 

3459 

87 

0 

3460 

87 

8 

3461 

87 

8 

3463 

37 

4 

8463 

88 

0 

8464 

86 

12 

3465 

87 

12 

34e6 

88 

0 

3467 

36 

12 

3468 

87 

4 

8469 

36  1 

12 

Inside  .*. 

do  .... 

....do  ... 
....do  . ... 
...  do  .... 
....do  .... 

do 

do 

....do  .... 

— do 

— do 

....  do  . . . . 
...  do  . ... 

do 

....do .  ... 

..  do  — 
....do  .... 
...do  — 
...  do  .... 
....do  . ... 
do  .... 

..  do  .... 

..do.... 
....do  .... 

. .  do 

OuUide . . 
...do... 

-.  do.... 

..  do  .... 

do .... 

do  .... 

...  do  .  .. 
...  do.... 

do  .... 

— do .... 
....do . ... 

.  ...do 

...do.... 
...  do 

. .  do  .... 
....do  . ... 

...do 

do  — 

..  do  .... 
...  do.... 

do  — 

...do 

....do 

do 

....do  .... 

do.... 

....do.... 

do  — 

..do.... 
do 

..  do.... 

do 

do. ... 

do .  ... 

....do 

do 

do 

do 

do 

....do...*. 

do 

...  do 

...  do 

...  do 

. ..  do 

do 

— do 


I  Tensile  > 
i  strength. ' 

Pounda. 
1.4^0 
1,195 
1,484 
1,386 
1,246 
1,853 
1.192 
1,535 
1,205 
1,200 
1^250 
1.110 
1,250 
1.145 
1.150 
1,160 
1,130 
1,135 
1,860 
1,230 
1,170 
1,280 
1.395 
1,210 
1,000 
1.100 
1,135 
1.055 
1,  o:j5 
1,210 
1.150 
1.145 
1,1 7.y 
1.170 

i,i:o 

1,050 
1,155 
1,150 
1,065 
1,185 
1.130 
1,010 
1.190 
1.250 
1,155 
1,050 
1,090 
1,(*90 
1,120 
1.115 
J.  020 
1.275 
1,065 
1  205 
1,225 
1,145 
1,140 
1.130 
1,-205 
1,110 
1, 1:00 
1,130 
1,150 
1.110 
1,015 
1,175 
1,  ISO 
1,  22.') 
1.H50 
1.095 
1, 2-5 
1,160 


Fnetared. 


1  foot  from  pin. 

I>o. 
At  middle. 
At  pin. 

1  f uot  from  pin. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 
6"  from  pin. 

1  foot  from  pin. 
At  middle. 

At  pin. 
Do. 

2  feet  from  pin. 
At  pin. 

Do. 
At  middle. 

Do. 

Da 
At  pin. 

Da 

Do. 

Da 

Do. 
A  t  middle, 
i  foot  from  pin. 
At  piu. 

Do. 
1  fool  from  pin. 

Du. 
At  pin. 
0"  from  pin. 
At  middle. 

1  foot  from  pin. 
At  middle. 

At  pin. 
At  middle^ 

2  feet  from  pin. 
At  pin. 

6"  trom  pin. 
At  pin. 
6''  fivtm  pin. 

Da 
At  pin. 

Do, 

Da 

Da 

Dor 

Do. 

Da 

Do. 

Da 

Do. 

Do. 
1  fout  from  pin. 
C"  from  piu. 
At  pin. 

1  foot  from  pin. 
6''  from  pin. 
At  i>in. 

Da 

Do. 

Do. 
1  foot  from  pin. 
At  pin. 

Do. 

Do. 
3"  from  pin. 
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No.  9  Shot  LiNES—Continued. 


No.  of 
tedt. 


3470 
3471 
3472 
3473 
3474 
3475 
3476 
8477 
3478 
3479 
3480 


Weiglit  of  coil. 


End  of  coil  tested. 


Poundt. 
«7 
:\T 
37 
37 
37 
37 
3d 
36 
36 
36 
36 


3481 
3482 
3483 
3484 
3485 
3486 
34«7 
3488 
3480 


8490 
349  L 
3492 
3493 
3494 
3495 
3496 
3497 
3498 
3409 
3500 
3501 
8502 
3303 
8504 
3505 
3500 
3507 
3508 
8609 
3510 
8511 
8512 
3513 
8514 
3515 
3516 
3517 
3518 
3519 
8520 
3521 
3522 
3523 
3524 
8525 
3526 
3527 


3528 
3520 
3530 
3531 
3632 
8533 
3534 
3535 
3536 
3637 
3538 
3539 
3540 
B541 
3543 
3643 
3544 
8645 
3546 
3547 


37 
37 
37 
37 
37 
37 
37 
37 
37 


37 
37 
36 
37 
37 
37 
37 
38 
37 
36 
37 
36 
36 
37 
37 
36 
37 
37 
37 
37 
37 
36 
37 
36 
38 
36 
36 
38 
88 
37 
37 
86 
37 
37 
36 
37 
36 
36 


36 
36 
36 
37 
36 
37 
88 
38 
37 
37 
37 
36 
37 
86 
37 
36 
36 
86 
86 
37 


(hmcei. 
K 
8 
0 
12 
8 
4 

12 

12 

12 

8 

8 


8 
8 
8 
0 
8 
8 
8 
8 
0 


12 
0 

12 
8 
4 
8 
8 
0 

12 
8 
4 
8 

12 
4 
8 

12 
0 
8 
4 
8 

12 

12 
8 

12 
0 

12 

12 
4 
0 
4 

12 

12 
8 
4 

12 
4 

12 

12 


12 

12 

8 

4 

12 

8 

0 

0 

12 

0 

8 

12 

8 

12 

0 

12 

12 

12 

8 

0 


Outside 
do  - ... 

..  do.... 

...  do  

do 

do 

. ...  do  . . . . 

. .  do 

do 

....do 

do 

Inside  ... 

Outside . . 

..  do.... 

do 

do  .... 

— do 

—  do  .... 

do 

do 

....do    ... 

Inside  ... 

Outside  X 

...  do 

—  do 

do  .... 

do  .... 

Inside  ... 

do  .... 

— do 

...  do 

....do  .... 
....do  .... 
....do  .... 
...do 

—  do  .... 

—  do  . ... 

...  do 

....do  . ... 
— do  .... 

...do.... 

do 

-  do.... 

do  .... 

do  .... 

do  .... 

. . . .do  .... 

.-do 

— do 

Outside . . 

..  do  .... 

do  .... 

....  do  . . . . 

....do 

....do  .... 
....do  .... 
....do  . ... 
....do  .... 
.!..do  .... 

—  do  .... 
Inside  ... 
Outside.. 

do 

...do  ... 
....do . ... 

do  .... 

do  .... 

— do 

do 

....do  .... 
....do  — 

do  — 

do 

....do.... 

do  .... 

....do  . ... 

do  .... 

...  do..., 

....do 

....do  . ... 
....do  .... 


Tensile 
strength. 


Poundt, 
1,130 
1,206 
1.050 
1,200 
1.125 
1.150 
1.180 
1.130 
1,150 
1,050 

980 
1,3U) 
1.1SW 
1.100 
1,205 
1.140 
1,080 
1,170 
1.180 
1, 175 

990 
1.166 
1,110 
1,220 
1,070 
1,115 
1,230 
1,370 
1,410 
1,275 
1,295 
1,200 
1,275 
1,180 
1,225 
1,195 
1,140 
1.130 
1.290 
1,420 
1,300 
1,360 
1,250 
1,376 
1,165 
1,235 
1,340 
1,305 
1,160 
1,180 
1,110 
1.040 
1,250 
1.140 
1,170 
1,150 
1.060 
1,140 
1,125 

980 
1.320 
1,150 
1.152 
1,240 
1,180 
1,195 
1,145 
1,180 
1,150 
1,070 
1,200 
1,145 
1,165 
1,140 
1,090 
1,215 
1,085 
1,265 
1,190 
1,105 
1,175 


Fractured. 


At  pin. 

Bo. 

Do. 

Do. 
1  foot  from  pio. 
At  pin. 

Do. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

At  pin. 

Do. 
At  middle. 
At  pin. 

Do. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

At  middle. 
At  pin. 

Do. 
6"  from  pin. 
At  pin. 

1  foot  from  pin. 
At  middle. 
At  pin. 
At  middle. 
1  foot  from  pin. 
At  pin. 

Do. 
1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 
At  pin. 
At  middle. 
At  pin. 

1  foot  from  pin. 
At  pin. 

1.  foot  from  pin. 
At  pin. 

1  foot  from  pin. 
At  pin. 
1  foot  from  pin. 

Do. 
At  pin. 

Do. 

Do. 
1  foot  from  pin. 
&'  from  pin. 
At  pin. 

Do. 

Do. 

Do. 
0"  from  pin. 
1  foot  from  pin. 

Do. 

At  middle. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
At  pin. 

1  foot  from  pin. 
At  pin. 

Do. 

Do. 


r> 
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LINEN    SHOT   LINES. 


No.  9  Shot  Lines. 


Second  lot 

Diameter  of  lines,  ".29. 

Lay,  one  turn  in  ".95. 

Three  strands  of  sixteen  threads  each. 


No.  of 
tedt. 


4139 
4U0 
4141 
4142 
4143 
4144 
4145 
4148 
4147 
4148 
414B 

4ro 

4151 
4i:'2 
4i:)3 

41M 
4 1  :i5 
4156 
4ir»7 
4i:)H 
4159 
4iri4) 
4101 
4IU2 
4163 
4164 
4105 
4106 
4107 
4168 
4 1 09 
4170 
4171 
4172 
4173 
4174 
4175 
4176 
4177 
4178 
4179 
41  HO 
41H1 
4IH2 
4183 
4184 
4185 
4ISG 
4187 

4I85J 
4190 
4101 
1102 
419;{ 
4M»4 
4195 

4im> 

4197 
4198 
4I!>9 
4200 
4201 
4'J02 
4203 
4204 
4205 
4206 

4207 


Weight  of  coil 


End  of  coil  tested. 


Pounds. 
38 
37 
38 
38 
38 
38 
38 
38 
87 
38 
38 
38 
38 
38 
38 
38 
38 
39 
38  • 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
37 
38 
38 
38 
3H 
38 
38 
38 
38 
38 
38 
37 
38 
38 
38 
38 
38 
38 
38 
37 
38 
38 

38 


Ounef§. 
4 

12 
0 
0 
0 
0 
0 
4 
8 
4 
4 
0 
0 
4 
0 
0 
4 
0 
4 
0 
8 
4 
4 
4 
0 
4 
0 
0 
4 
8 
8 
8 

12 

12 
8 

12 
8 
0 
0 
0 
2 
4 
4 
4 

12 
8 

14 
2 
4 
4 
6 
4 

12 
8 

10 
8 

10 

10 
2 
4 
8 
0 
0 
2 
8 

14 
8 
4 


Outside. 
...do  ... 
.. .do  ... 
...  do  . . 
...do  ... 
...do  ... 

do  . .. 

..  do  ... 
...do  ... 
..  do  ... 
..  do  ... 
...do  .. 
..  do... 
..  do  ... 
...do... 
...do  ... 
..  do  ... 
..  do  ... 
..  do... 
..  do... 
..  do... 
..  do... 
..  do... 
...do... 
... do  . . . 
...do  ■ .. 
.-do  ... 
. .  do  . . . 
..  do... 
...do  ... 
-.  do... 
...do  ... 
..  do  ... 
...do... 
-.do... 
..do  ... 
. .  do  . . . 
..  «'o  .. 
..do... 
-.  do  ... 
. .  do  . . . 
..do... 
...  do  . . . 
...do  ... 
...do  -.. 
...do  ... 
..do... 
...do... 
...do  ... 
...do  ... 
-.do... 
..  do  . .. 
...do  ... 
...do  ... 
. ..do  . -. 
...do  . ., 
.-  do  ... 
...do  ... 
-..do  ... 
...do  . .. 
- .  .do  . .. 
...do  , 
...do  . 
..  do  . 
Inside 
...  do  . 
...do  . 
...do  . 
..do. 
...do  . 


V 


Tensile 
strengtii. 


Frmctured. 


PountU. 
1,  230 
080 
182 
385 
295 
2i58 
198 
210 
240 
289 
397 
040 
277 
360 
325 
2Ky 
232 
249 
167 
375 
308 
385 
377 
240 
247 
185 
303 
305 
]8« 
24H 
2.*>5 
326 
138 
110 
278 
379 
344 
12.'. 

no 

255 
265 
238 
26t 
275 
270 
085 
190 
120 
108 
»72 
183 
2?»0 
394 
400 
20.'> 
252 
085 
1." 
258 
287 
346 
172 
XV2 
205 
210 
290 
2G0 
27H 
985 
1,  248 


At  pin. 

1  foot  from  pin. 

At  pin. 

Do. 

Do. 
1  foot  from  piii« 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do.    . 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
At  niiddlo. 

D«». 
At  pin. 
At  niiddlo. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do.    . 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
At  middle. 

Do. 
At  pin. 
.    Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  foot  from  ptD. 
.At  pin. 
At  middle. 
1  f4K>t  from  pin. 
At  pin. 

Do. 

Do. 

Do. 

l>o. 

Do. 

Do; 

Do. 

Do. 

Do. 


/ 
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No.  9  Shot  Lines— Coutinned. 


of 

t. 


8 
0 
0 
I 
2 
3 
4 
S 
6 
7 
8 
9 

I 
!2 

!4 
!5 

;6 

17 

;8 

!9 
10 

II 

13 
3 

t4 
15 
16 
17 
18 


Weight  of  coiL       End  of  ooil  tested. 


Tensile 
streDgtb. 


Fractared. 


Foundt, 
37 
38 
38 
38 
37 
38 
38 
38 
88 
38 
38 
87 
37 
38 
38 
38 
38 
88 
37 
38 
88 
38 

38 

88 

37 
37 
37 
38 
87 
88 
38 


Ounces. 

14 

8 

8 

0 

12 

0 

10 

8 

3 

12 

12 

14 

12 

13 

0 

0 

2 

8 

14 

0 

2 

10 

14 
12 
14 

10 

12 

6 


Inside 
...do  . 
•  -  do  . 
•*'do  . 
••  do, 
•do. 
•do 
...do  . 
^..do  . 
...do  . 
..  do. 
...do  . 
...do. 
..  do  . 
...do  . 
...do  . 
...do  . 
..  do. 
..  do  . 
..  do  . 
. .  .do  . 
...do  , 
..  do. 
..do. 
. .  do  . 
...do  . 
...do  . 
...do  . 
..do. 
..  do. 
. .  .do  . 
...do  . 
...do  . 


Pounds, 
1,274 
1,200 
1,247 
1,045 
1,193 
1,205 
1,170 
1,167 
1,060 
1,108 
'  1.195 
'  1,177 
1,110 
1.202 
1,288 
1.149 
1, 282 
1.1S4 
1,247 
1,015 
1,070 
1,132 
980 
1,384 
870 
1,215 
1,167 
1,047 
1,174 
1,168 
1.005 
1,125 
1,090 


At_pin. 

JL>o. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
At  middle. 
At  pin. 
At  middle. 
At  pin. 

Do. 

Do. 
1  foot  from  pio. 
At  middle. 

1  foot  from  pin. 

At  middle. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 
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PRIVATE  TESTS. 


Dftte. 


1889. 

July     e 

8 

10 

12 

18 

17 
18 


i5ept. 


18 
25 
26 
30 
81 

Aug.      3 
9 


12 

20 

21 

22 
31 

2 

2 

3 
12 

14 

21 

28 

1 

18 
19 

21 

22 

29 
31 

1 

4 

12 

15 

17 
19 
•2i\ 
2;> 
•M) 
'i 

4 

5 

11 

12 


Oct 


Nov. 


Dec. 


"\ 


HateriaL 


For  wbom  tested. 


Adhesion  of  naOs... 

Ca«t-iron 

PreAnure  nofcee . . . . . 
Steel   and    wrought- 
plates. 

Brickti 

Wroupht-iron  bolt . . 
Steel  plate 


iron 


BeItiD( 

Sleel  plate  and  bars. 


plate  i 


.do 


Steel  plate 

Cotton  ducking . . . 

Steel  plate 

Leather  belting. . . 
Railroad  draw  bar 


Helical  car  spring  .. 
Spirally  wound  tube 


Plain  and  electrically 

welded  wire  cable. 
Composition  metal 


Chain  cable  

Wrought-iron  plate. 

Bricks 

Boiled  iron  bar 

Bricks 

Riveted  chain 


Steel  plate 

....do  ................ 

— do 

Steel  plates  and  bars. 
Wroujzht-iron  bars. . . 
Steel  wire  cable 


Wrought-iron  plate. 
Steel  wire  strand  . . . 
Steel  wire  cable 


Mitisiron. 


Chain  cable 

Plate  iron 

Chain  iron 

Steel  plates 

Cast-iron 

Wrouf^ht-iron  bars. 
Steel  plate 


Stone  cube. 
Brass 


Bnilding  material. 

Cast-iron 

Bronze  bars 


Cast-iron 

Cable  chains 

Perforated  plates... 
Wrought-iron  bolts. 

Granite 

Chain  cable 

Bricks 

...do 

Chain  cable 


Bricks 

Cast  iron 

•Sasli  chain 

V  el  low  metal  bars 


12  t  Spirilly  wound  tube. 


Ifame. 


Perkins  Brothers 

Whittier  Machine  Co. 
Boston  Heating  Co  ... 
Atlantic  Works 


H.W.Ball 

XorcroM  Brothers 

F.  A.  Houdlette  ScCo 

8.  Bodlong&Co 

Rhode  Island  Locomotive 
Works. 

New  Vork  Locomotive 
Works. 

L  P.Morris  Co 

J.  H.  Lane  6c  Co 

Wro.  AUeu  Sc  Sons 

S.  BudloDg  &,  Co 

Mitis  Wrought-iron  Cast- 
ing Co. 

John  Kent 

Pneumatic  Dynamite  Gun 
Co. 

Thomson  Electric  Weld- 
ing Co. 

Georj^*^  F.  Blake  ManuDac- 
turing  Co. 

Bradlee  &Co 

Boston  Bridge  Works 

Norcross  Brothers 

A.V.Abbott 

H.W.Ball 

Mitis  Wrought-iron  Cast- 
ing Co. 

W  h ittler  Machine  Co 

I.P.Morris  Co 

George  II.  Lloyd 

Prof.  J.  £.  Denton 

B.M.Jones  6c  Co 

Thomson  Electric  Weld- 
ing Co. 

Boston  Bridge  Works  . . . . . 

Geji.  E.  W.Serrell 

Thomson  Electric  Weld- 
ing Co. 

Mitis  Wrought-iron  Cast- 
ing Co. 

Bradlee  6c  Co 

Boston  Bridge  Works 

Bradlee  6c  Co 

£.  D.Lea vitt 

R.H.  Libby 

Portland  Rollins  Mill 

New  York  and  New  Eng- 
land Railroad. 

Peabody  6l  Steams 

Alnminum  Brass  and 
Bronze  Co. 

C.  T.  Corning  &  Co 

John  F.Soutber 

Aluminum  Brass  and 
Bronze  Co. 

R.H.  Libby 

Thomas  Morton 

Pratt  6l  Whitney  Co 

H.  W.BaU 

Berlin  Granite  Co 

Bradlee  6c  Co 

H.W.Ball 

David  Smith 

P.  Hayden  Saddlery  Hard- 
ware Ca 

C.U.Cotting 

J.  F.Soutber.. 

Thomas  Morton 

George  F.  Blake  Manufac- 
turing Co. 

Pneumatic  Dynamite  Gun 
Co. 


Ctty. 


Bridgwater.., 
South  Boston 

Boston 

East  Boston  . 


Boston 

...do 

..  do 

Providence 
. ...  do  ...... 


Borne.*.. 


Philadelphia. 

Boston 

Worcester... 
Providence  . . 
Nepouset 


Boston 

New  Vork. 


State. 


MSBL 

Mass. 
Ms«a 

R.I. 
K.L 

N.T. 

Pa 
51  ass. 

RL 
Ma<& 

M.n«i. 

y.  v. 


Lynn |  Mass. 

Boston ;  Masi. 

Philadelphia |  Ps. 

Boston I  M>iS9. 

do I  UaM. 

do Mass. 

do Mass. 

Neponset Maa. 


Roxbnrr Mau. 

PhiUtlelphia Pa. 

BoMton I  MsM. 

Holwken {  N.J. 

Boston j  Mass. 

do Mass. 


...do 

New  York. 


MaM. 

N.Y. 


Boston ;  Mas& 


Neponset Mass. 

Philadelphia j  Ps. 

Boston I  Mass. 

Philadelphia !  Ps. 

Cambridgeport ....  Mass. 
Boston '  Mass. 


Portland. 
Bosttm... 


Me. 
Mass. 


do Masi. 

Bridgeport ..|  Cobb. 


St  Paul... 

Boston 

Bridgeport 


Boston. 

New  York... 

Hartford 

Boston.. 

Moutpelier . .. 
Philadelphia.. 

Boston 

Newburyport. 
Columbus  .... 


Miao. 
Cob  a. 
MasiL 

K.y. 

Conn. 
Mass. 

Vt- 

P4. 

Msaa. 

Mass. 

Ohio. 


Boston.... Masa 

do I  Mass. 

New  York ;  N.Y. 

Boston I  Mioa. 

New  York i  K.Y. 
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PRIVATE  T^^r-S— Continued, 


Date. 


1889. 
Deo.     18 

10 

24 

1890. 
Jan.       2 
6 

7 
16 


17 


18 
20 
21 


22 


28 

24 

Feb.      1 

8 

4 


5 

7 

12 

18 


15 
17 


10 


26 
Mar.      8 


5 
8 

11 
12 


18 
14 
10 
21 


MaterlAL 


Cast  steel. 
Steel  plate 
Cast  steel. 


Perforated  plates. 


Steel  bars. .. 
Chain  cable. 


Bricks .... 
SMidstone. 
Marble.... 
Bricks  .... 
Bronse.... 


Plate  iron 

Steel  and  iron  oasttngs. 

Copper  bars 

Brunse 


For  whom  tested. 


"WroQKht-iron  rods 

Rail  Joints 

Steel  bars 


Granite 
Swivels . 


Wroneht-iron  rods. 

Steel  bars 

Wrougbt-iron  bar. . 

Marble 

BroDze 

— do 


Chain  cable. 


Iron 


Steel  plate 

Marble 

Bricks 

Steel  plate 

Paper 

Oi>litio  limestone. 

Stone 

Bricks 

Bronze 

Zinc  buttons 

Steel  plate 


Wrought- iron.. 
Copper  wire ... 
\^elded   brass 
^ipea. 

Bricks 

...do 

Stones 

Swivel 


and  iron 


Steel  hangers. 


Steel  plate. 

Bricks 

Bricks 

Marble  .... 
Steel  plate. 
Steel  plate , 


Buttons 

Cement  cnbe 
Cast  iron  .... 

Bronze 

Chain  cable.. 


Carbonized  stone 
Face  bricks 


Name. 


I.P.MorrlsCo 

Stune.  Carpenter  A  Willson 
American  Steel  Car  Wheel 

Co. 
Pratt  A  Whitney  Co 


Standard  Steel  Co 

Baker  Chain  and  Wapon 
Iron  Manufacturing  Co. 

Korcross  Brothers 

do 

...do 

...do.' 

▲Inminnm  Brass  and 
Bronse  Co. 

G.  W.  A  P.  Smith  Iron  Co. . 

Goldiqg  &Co 

C.H.Gfay 

Aluminum    Brass    and 
Bronze  Co.  • 

Piof.G.Lansa  

MoConway  Torley  Co 

American  Steel  Gar  Wheel 
Co. 

Bock  Hill  Granite  Co 

Baker  Chain  and  Wason 
Iron  Manufacturing  Ca 

ProlG.  Lansa 

Standard  Steel  Co 

Boston  Bridge  Works 

H.W.BaU 

Cowles,  S.  a  dt  AL  Co 

Alnroinum  Brass  and 
Bronze  Co. 

Baker  Chain  and  Wagon 
Iron  Manuracturing  Co. 

Mitis  Wroughtlron  Cast- 
ing Co. 

C.C.  Loring 

Sheldon  Marble  Co 

Fiske,  Coleman  &.  Co 

Nashua  Iron  and  Steel  Co.. 

Philipa  and  Eunhurdt 

Frans  R.Caden  A  Co 

W.W.Hazlett 

NorcroBB  Brothers 

Cowles,  E.  S.  &  Al.  Co 

A.  J.  Tower 

£^ew  York  and  New  Eng- 
land Railroad. 

Boston  Bridge  Works 

A.  A.  Brooks 

Thomson  Electric  Welding 
Ca 

Frank  B.Gilbreth 

Fiake  Coleman  A  Co 

M.  A.  Sweeney  A  Bro 

Baker  Chain  and  Wagon 
Iron  Manufacturing  Co. 

ITortbern  Pacific  Railroad 
Co. 

£.D.Leavitt 

C.U.Barbour,  agt 

Somerset  Potters'  Works. 

W.K.  Sheldon 

Geo.  H.Lloyd 

Hui  tford  >team  Boiler  In- 
spection and  Insurance 
(fo. 

A.  J.  Tower 

H.O.Burch 

G.  W.  6c  F.  Smith  Iron  Co. . 

Cowles  E.S.&Al.  Co 

Baker  Chain  and  Wagon 
Iron  Manufacturing  Co. 

H.O.Biirt:h     

St  Joseph  Pressed  Brick 
Co. 


City. 


Philadelphia. 
Providence . . 
Boston 


Hartford. 


Boston  — 
Allegheny 


Boston..... 

...do 

..do 

..do 

Bridgeport. 


Boston 

...do 

...  do 

Bridgeport 


Boston 

New  York, 
Boston 


Bethlehem. 
Allegheny . 


Boston 

...do 

...do 

...do 

Lock  port . . 
Bridgeport. 

Allegheny . 


Kei>onset . 


Boston 

West  Rutland... 

Boston 

..  do 

Lawrence.... — 

EvansviUe 

Walker's  Mills... 

Boston 

Lockport 

Roxbury 

Norwood 


Boston. 

...do.. 

, ...do .. 


...do 

...do 

Jeffersonvllle. 
Allegheny.... 


St.  Paul. 


Cambridgeport . . 

St.  Paul 

Somerset 

West  Rutland... 

BoHton 

....do 


Rozbury 

New  London. 

Boston 

Lockport 

Allegneny . . . 

New  London . 
St.  Joseph  . . . 


H,  Ex.  165 73 


state. 


Pa. 

R.L 

Mass. 

Conn. 


Mass. 
Pa. 

Mass. 

MasSi 
Mass. 

Mass. 
Conn. 

Mass. 
Mass. 
Mass. 
Conn. 

Msss. 

N.Y. 
Mass. 

Pa. 
Pa. 

Mass. 
Mass. 
Mass. 
Mass. 
N.Y. 
Conn. 

Pa. 

Mass. 

Mass. 

Vt. 

Mass. 

Mass. 

Mass. 

Jnd. 

Pa. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 
Mass. 
Mass. 

Mass. 
Mass. 
Ind. 
Pa. 

Minn. 

Mass. 

Minn. 

Mass. 

Vt. 

Mass. 

Mass. 


Mass. 
C4»nn. 
Ma.**s. 
N.Y. 
Pa. 

Conn. 
Mo. 


1  .    t  ■ 

»      ! 


l^      i 
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PRIVATE  r^5r5~Continued. 


DAt«. 


» t 


April     2 

11 

12 
16 


liAJ 


28 
24 


25 


28 

28 


S 
5 


13 
14 

16 
19 
20 

20 

27 

28 


20 
Jane     6 


7 
11 


12 
28 


ICaterLaL 


Stonea 


Bronse  

Wrooxht  iron 
St«elpUt«.... 

Cant  iron 

8te«l  kangen. 

RiTeted  Joint . 
Steel  plate..,. 
Chain  cable... 


Steel  wire... 
Opper  wire 
Granite 


Marble 

Blaeatone... 
Steel  plate.. 
Copper  wire 


SteM  platea... 
Steel  caatingB. 


Wire  chain ... 
Stoelraila  ...., 
Chain  cable... 
Chain  iron.... 
Riveted  joints 
Steel  plate..... 
St.»*«'l  plate  .... 
Steel  plate...., 
Copper  wire.. 


Bricka  ... 
Steel  bars. 


Wrought  iron 


Granite 

Stool  platea 

St<»el  bar 

Wrmi  X  h  I  -iron  bars . 

Granite 

Wrought-iron  bars. 


Caat-iron 

Chain  cable 

WroQght-iron  bar 


Steel-wire  rope 

Ste<'l  hara   

Saod.stone 


Eye-bar  .. 
Hail  jointk 


Steel  plate. 
Bronze  ... 
Steel  plate. 
...do  ...... 


For  whom  tested. 


Name. 


Chattanooga  Marble  and 
Stone  Co. 

Cowles  S.  S.&  ALCo 

Boeton  Bridge  Works 

Chas.  O.  Loring 

Goldlng&Co 

Koithem  Pacific  Railroad 
Co. 

LP.  Morris  Co 

...do 

Baker  Chain  and  Wagon- 
Iron  Manufacturing  Co. 

Chaa.  W.  Baeaett 

Prof.  W.  L.  Hooper 

Yale  and  Towne  Mann- 
factaring  Ca 

S.M.Folsom 

Warsaw  BInetsone  Co 

Chas.  C.  Loring 

American  Circular  Loom 
Co. 

Geo.  H.  Lloyd 

Ainoiican  Steel  Car  Wheel 
Co. 

Bridgeport  Chain  Co 

P.H.Dudley 

Jas.  H.Baker 

...do 

L  P.  Morris  Co 

...do 

Chas.  C.  Loring 

G©o.H.Plojd 

American  Cironlar  Loom 

<;o. 

Boaton  Terra  Cotta  Co 

Thomson- Houston  Electric 
Co. 

Baker  Chain  and  Wason- 
Iron  Manufacturing  Co. 

John  H.  Bice 

(}eo.  H.Lloyd 

Boaton  Bridge  Works 

Prof.  G.  Lanza 

Norcrosa  Brothers 

Thomson  Electric  Welding 
Co. 

Naahna  Iron  and  Brass 
Foundry  Co, 

Baker  Chain  andW^on- 
Iron  Mannfaoturinj!  Co. 

P.  Hay  den  Saddlery  Hard- 
ware Co. 

E.  D.  LeavUt 

Came0ie,  PhipOs  <b  Co    . . 
The  Detroit  and  Hocking 

Valley  Bed  and  Brown 
Stone  Co. 
Lehigh  Valley  Railroad  Co 
Standard    Railway    Rail- 
Joint  Co 

F.  A.  Houdlette  &  Co 

Cowlea  £.  S.  and  AL  Co 

Chas.C.  Lorins 

Wm.  Allen  &,  Sons 


City. 


ChaitADOOga. 


Lookport 
Boaton... 
...do.... 
— do .  ,. 
SuPaol.. 


Philsdelphia. 

...do    

AUeghMiy ... 


Newton 

College  Hill. 
Stamford  . . . 


Albuqaerqae 

Warsaw 

Boaton 

...do 


..do 
...do 


Bridgeport  .. 
New  York.., 
Allegheny  . . . 

Philadelphia! 
...do........ 

Boston 

...do 

...do   .  .....a  . 


..  do 
Lynn 


AHegheny . 

New  York. 

BoKton 

— do 

...do 

...do 

Lynn 


SUte. 


Tenn. 

K.Y. 
Haaa. 
MaM. 
Maaa. 

Mino. 

Pa. 
Pa. 

P». 

Mais.    I 

Mam.    I 

Conn,    i 

K.Mez. 
N.Y. 
Mass. 
Maaa. 


Naahna. 


Allegheny 
Colnmbns 


Cambridgeport 

MnnhaU 

Detroit 


Manch  Chunk 
Boston 


...do 

Lockport . . 
Boston..... 
Woroester 


Maaa. 

Conn. 
N.T. 
Pa. 
Pa- 
Pa. 
Pa. 
Maaa 
Maaa. 
Maaa. 

MaM. 
Maaa. 

Pa. 

NY. 

MaM. 

M^sa. 

M.UA. 

Ma«& 
Maaa. 

N.H. 

Pa. 

Ohio. 

Mass. 

Pa. 
Mich. 


Pa. 
Mssa 

Mass. 

N.Y. 
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Alternate  strainlDg  of  steel,  wroaght  iron,  and  oast-iron 6t55 

Cast  (gun)  iron 700 

Steel  bars: 

Marks,  SBi,  L3M,  Ni,  after  annealing 687 

NiQi  R,  first  specimen,  after  annealing 690 

NiQi  R,  second  specimen,  before  and  after  annealing 692 

SB3,  LiM,  after  annealing 695 

Wrongbt  iron 698 

Aluminnm,  and  alnminnm  brass  and  bronze 667 

Ainminnm 669 

Aluminnm  brass 675 

Alnminnm  bronze 672 

Tabulation - 678 

Axles,  railroad.    {See  Railroad  material.) 

Belleville  springs 741 

BInestone,  North  River.     (See  Stuuos  and  biii]i!in«r  materiiil.) 

Brake-beam 801 

Brass,  alnminnm  3  per  cent 675 

Bricks.     (See  Stones  and  bnilding  material. ) 
Bronze : 

Alnminnm,  10  percent 672 

Fractured  tray  hinge 679 

Building  block.    (See  Stones  and  building  material.) 
Cast-iron : 

Pig-irons 739 

Watertown  Arsenal 737 

Withalurniiiuni  flux , ^.  738 

Watervliet  Arsenal 739 

Chain  cable , 862 

Cordage : 

Manilla  rope 1151 

Shot  lines,  linen Ii:i5 

No.  4  line 1137 

No.  7  line 1141,1144 

Elongation  under  stress 11 43 

Different  parts  of  coil 1142 

Waterproofed 114:{ 

No.  9  line 1140 

Cotton  cloth imo 

Endurance  of  rotating  shafts ^6:? 

Description 865 

Cast  (gun)  iron;  No.  4 1048 

1155 


1156 


INDEX. 


Endurance  of  rotating  Bhafts — Continued. 
O.  H.  steel  bars: 

No.l :■ 866, 874. 876. 878. 882,881 

No.  2 891, 893,  «96, 900, 906 

No.  3 , 911, 914, 920. 9-25. 9:U 

No.  4 936. 9;«.  939, 940 

No.  5 941,943,945.946 

No.  6 947,949,^ 

No.  7 951,953 

No.  15 953 

No.  21 956 

Wrought- iron  bars: 

No.l 958,964,967,974 

No.  2 980,98-2,984.988,989 

No.  3 990.997,999.1000,1002 

No.  4 1004,1006.1012,1018.1023 

No.  5 1028,1029,1030,1032,1034 

No.  6 1035,1036,1037,1039,1040 

No.  6a 1041 

No.  7 1042 

No.  8 1042 

No.  9 1044,1046,1047 

Snmmarized  tabulation 1050 

Tension  teste  of  ruptured  endurance  shafts : 

O.  H.  steel 1(»7 

Wrought  iron ' 1072 

Tabulation 1095 

Expansion,  coefficient  of,  stones  and  bricks 1093, 1108 

Eyebar  (steel),  speoi mens  from  overstrained  stem 719 

Tabulation T6i 

Granite.    {See  Stones  and  building  material.) 
Onn  specimens: 

3.2-incb  steel  B.  L.  rifles 13 

Qas  check 4J 

No.  12 45 

No.  61 46 

No.  70 48 

Jackets,  specific  gravity  and  hardness 49 

Tube  No.  54 15 

No.  55 16 

No.  56 17 

No.  57 24 

No.60 26 

No.  64 28 

No.  66 32 

No.  68 34 

No.  69 35 

No.  70 36 

No.  71 40 

No.  73 41 

Specific  gravity  and  hardness 49 

Tabulation 49 

3.6-inch  steel  B.  L.  rifle  No.  1.    Key-ring 50 

8-inch  steel  B.L.  Rifles •- 51 

Jacket  No.  3 54 


^^ 


mf^r^^mmf^^^m^^^^^^ 
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Page. 
God  Bpeoi mens— Continued. 

8-iDch  steel  B.  L.  Rifles — Continned. 

Jacket  No.  4 56 

No.  6 1 57 

Specific  gravity  and  hardness 59 

.    Tube  No.  3 53 

No.  4.-., 55 

lO-inoh  wire-wound  rifle.    Woodbridge 

Straining  of  cold  rolledstaves •• 858 

10-inch  wire- wound  rifle 61 

HoopCa * 94 

C« 96 

Cb 99 

Ce 102 

Jacket 82 

Ring  A ! 91 

Tube 63 

Tabulation 105 

12-inch  steel  B.  L.  rifle  No.  1 •  107 

Breech  bushing 166 

Qas  check 164 

Hoop  Ai 147 

Aa 149 

A« 150 

A« 151 

Ba 152 

Bft 153 

Bs 154 

C, 155 

C4 --- •....•.>...............••.........•..•......  ir)6 

Ce 157 

C, 158 

Cq 159 

D, 161 

D4 162 

Specific  gravity  and  hardness 163 

Jacket 130 

Trunnion  hoop 163 

Tube 109 

Tabulation 167 

12-inohB.  L.  rifled  mortars 171 

Mortar  No.  1 : 

Body  (condemned) 173 

Trunnion  hoop 367 

Mortar  No.  2: 

Body 181 

Qas  check 375 

Hoop  At 369 

Bs 372 

Bfl 374 

Trunnion  hoop 1 368 

Mortar  No.  3: 

Body 187 

Hoop  A4 378 

A« 379 


I 


\ 
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Oan  Bpeeimens — Continned. 

19-inoh  B.  L.  rifled  mortars — Continued. 
Mortar  No.  3^Continaed. 

HoopBi 380 

B, 3el 

Tmnn  ion  hoop 377 

Kortar  No.  -4 

Body 1» 

Gas  check ^ 

Hoop  As 3W 

A4 - 383 

B4 m 

B» 385 

Trannion  hoop • 3d6 

Mortar  No^5: 

Body 199 

Hoop  A4 3ey 

A« 390 

•  B5 391 

Trannion  hoop 392 

Mortar  No.  6 : 

Body 3K 

Oas  check 396 

Hoop  A4 393 

B4 ' 394 

Mortar  No.  7 : 

Body 210 

Hoop  As 337 

B, ; 398 

Mortar  No.  8: 

Body 213 

Hoop  Bi 399 

Bft 400 

Mortar  No.  9 : 

Body 216 

Hoop  A4 403 

Ao 404 

Bi 405 

Mortar  No.  10: 

Bwly 230 

Hoop  Aj 406 

A« 407 

Bi 40d 

Mortar  No.  11 : 

Body 224 

Hoop  A4 409 

B5 i 410 

Mortar  No.  12: 

Body 232 

Quadrants  from  disks,  compression  of 75G 

Hoop  A4 411 

Bi 412 

Mortsr  No.  13: 

Body 240 

Hoop  A,! 413 
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Gun  speoimeiiB — Con  tinned. 

12- inch  B.  L.  rifled  mortars— -Continued. 

Mortar  No.  14 : 

Body 247 

Hoop  A4 •• 415 

Bfi 416 

Mortar  No.  15 : 

Hoop  As •• 417 

Bi 418 

,  Mortar  No.  16:  ^ 

Body 264 

H00PA4 419 

Bi 420 

Mortar  No.  17 : 

Body 261 

Hoop  A4 4-21 

Bi 422 

Mortar  No.  18 : 

Body 268 

Hoop  Bi 423 

Mortar  bodies : 

No.  19 275 

No.  20 - 282 

No.  21 288 

No.  22 294 

No.  23 300 

No.  24 306 

Qaadrants  from  disks,  compression  of 755 

No.  25 312 

No.  26 319 

No.  27 325 

No.  28 331 

No.  29 337 

No.  30 343 

No.  31 349 

Specific  gravity  and  hardness : 

.     Bodies 424 

Hoops 425 

Tabulation : 

Bodies 355 

Hoops  and  gas  checks 426 

Initial  strains  in  S-incb  tnbe  and  Jacket,  and  hoop  A,  for  12-inch  steel  B.  L.  rifle.  733 
8-inch  steel  B.  L.  rifle : 

Jacket 735 

Tnbe T36 

12-inch  steel  B.  L.  rifle : 

Hoop  A 736 

Limestone.    {See  Stones  and  linilding  material.) 
Marble.    {See  Stones  and  building  material.) 

Pig-irons 1 739 

Private  tests 1152 

Pyrotechnic  mortar  body 861 

Quadraots  from  disks  of  12-inch  mortar  bodies 753 

Railroad  material : 

Axles,  muck-bar  tender 757 

Description.... 759 


.  \ 


;  i 
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Railroad  material— Con  tinned.  N»- 

Axlea,  mack-bar  tender — ^Continned. 

No,7 WO 

No.8 769 

No.9 776 

Tabulation 787 

Brake  beam ^1 

Steel  rails 7^ 

Hardness ^ 

Transverse  tests 792 

Rope,  manila ^ USl 

Rubber  buffers.... 748 

Sandstone.    {See  Stones  and  building  material.) 

Sbot  lines  for  U.  8.  Life-Saving  Service.     {See  Cordage.) 

Slate.    {See  Stones  and  building  material.) 

Springs,  Belleville 741 

Staves  for  Woodbridge  10-inoh  rifle 858 

Steel  bars: 

Fixtures  for  hydrostatic  test  of  8-inch  tube ...^ 839 

For  comparison  of  testing  machioes 811, 815,$^ 

Tabulation 831 

FromL.  Oathman 849 

From  National  Armory %' 

From  Ordnance  Office...^ 807 

5 -inch  siege-carriage  metal ^ 

Steel  plate,  7*inch  siege-carriage  metal t9)6 

Steel  rails.    (See  Railroad  material.) 

Stones  and  building  material 1097 

Coefficients  of  expansion : 

Bluestone,  North  River 1103 

Bricks : 

Ashler 1107 

Fire 1106,1107 

Red 1105,1106 

Building  block,  hollow,  fireproof 1107 

Granite : 

Cape  Ann 1105 

Quincy *...-    1104 

Worcester 1104 

Limestone : 

Indiana 1100 

Indiana,  hoosier  buff  Oolitic 1099 

Marble : 

Lee,  Mass... 1101 

Vermont 1100 

Sandstone: 

Ohio... 1102 

Portland  red..., ^. llOi 

Potomac  red 1101 

Slate,  Monson,  Maine..... 1103 

Tabulation 1108 

Compression  tests  and  modnli  of  elasticity : 

Bluestone,  North  River 1133 

Granite: 

Cape  Ann 1130 

Quincy 1128 

Worcester .^.    11^ 
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Btonea  and  bailding  material— Con  tinaed. 

Compretwion  tests  and  modoli  of  elasticity— Continued* 
Limestone : 

Indiana ..••«.......     1110 

Indiana,  hoosier  buff  Oolitio 1109 

Marble: 

Lee,  Mass 1113 

Vermont 1111 

Sandstone : 

Ohio 1120 

Portland  red 1119 

Potomac  red 1116 

Slate,  MonsoD,  Maine 1122 

Tabulation 1134 

*    Transverse  tests : 

Bluestone,  North  River 1125 

Granite : 

Cape  Ann 1133 

Quincy 1129 

Worcester 1127 

Marble : 

Lee,  Mass • 1115 

Vermont 1112 

Sandstone,  Potomac  red ! 1118 

Tabulation 1134 

Tape,  brass  and  steel  ribbon 681 

WoBy  steel,  round,  square,  and  flat *     429 

0.10  inch  square- 
Round  rods  before  drawing.. 431 

After  second  drawing 441 

After  third  drawing,  first  hole 447 

After  third  drawing,  second  hole 457 

Finished  wire — 

Not  tinned 467,589,600,652 

Tinned 467.583,647,655 

Tabulation 678.598,635.650,664 

Electrically  annealed 665 

Electrically  welded 599,638,650 

0.16  inch  square^ 

Not  tinned 612 

Tinned 595,628,644 

Tabulation 589,635,650 

Electrically  annealed 665 

Electrically  welded 599,650,665 

Plat- 
Not  tinned 592,606,615,658 

Tinned 586,618,640.661 

Tabulation 598,635,650,664 

Electrically  welded 639,650 

CITrought  iron : 

'  5-inch  siege-carriage  metal 805 

Pyrotechnic  mortar  body 861 
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